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FROM THE PREFACE TO THE SECOND
GERMAN EDITION.

This second edition is not offered as a great scientific
achievement, neither was the first one. Nor is it intended to
compete with the existing handbooks on toxieology.

“The aim of the book shall be veached if it can be used fo
advantage by such physicians and students of medicine, who are nof
able to spend either much Hime or much money wpon the study of
toxicology.”

Kisen, August 15th, 1887.

FROM THE PREFACE TO THE THIRD GERMAN
EDITION,

The exceedingly sympathetic reception which the present
unpretentions little book has met, has been shown by different
facts.

The first edition originated from WWerber. The second
edition was entirely revised and changed, and ran rapidly out
of print. The most diversified scientific journals criticised it
favorably, and the right of translation into the Danish, Russian
and Hungarian languages was asked for.

Such are the reasons which spurred the anthor’s ambition
to render the new edition, if possible, still more practical than

the second one, which for years has been out of print. After
fii



iv PREFACE.

ample consideration, we believe we have achieved this by the
introduction of fables which, though occupying but litfle space, allow
at a glance the observation of similarities and differences between
poisons belonging to the same group.

The detailed treatment of the individual poisons, which
has but recently been furnished in an elaborate manner by the
author in his © Text-book of Intoxications,” (Stuttgart, 1893), has
been condensed in this way.

Thus it has been possible to reduce the volume of this
book, and at the same time to increase its contents, as com-
pared with the last edition.

R. KOBERT.
Dorpat, 10-22 March, 1894,



PREFACE TO THE FIRST AMERICAN EDITION.

For several years I have followed “Eobert's Compendium
of Practical Toxicology” in my lectures and demonstrations
at the American Veterinary College, as well as at the Flower
Hospital Medical College. The students were particularly
anxious to obtain copies of the fables, or abstracts thereof,
which gave to them * all they cared to know ” abount toxicology.

It seemed to me a matter of common politeness, if not
justice, to translate the entire little book (permission for which
was cheerfully granted by Dr. Kobert) and thus to put it into
the hands of our medical students and lecturers alike. Dut it
is at the same time the intention to aid the practicing physi-
eian, who wants “ practieal knowledge at a glance,” not having
the time to peruse the larger handbooks in each particular
case of poisoning,

The langnage used in this book is intended to be without
elocutionary pretentions. But, where the text has failed to
clearly convey the idea of the fact involved, I ask for the
criticisms of my colleagnes, and shall be pleased to make nse
of them on a future oceasion.

Some of the American poisonous plants have not been
embodied in this compendium, for the simple reason that I
have not been able to find reliable sources of information npon
the same basis of treatment which plants have received in this
book.

I shall highly appreciate any information furnished me in
this regard, as well as communications npon toxicological cases

from actual practice.
v



vi PREFACE.

I have attempted to follow the chemical nomenclature
according to the * Rules for the Spelling and Pronunciation of
Chemical Terms,” as adopted in 1891 by the American Associa-
tion for the Advancement of Science, a copy of which has been
embodied in this work. It may be, that here and there I have
unwittingly failed to comply with these rules, but I have in
only a single instance intentionally diverged from them, using
the words “glycosid " instead of “ glucoside,” and “glycuronie
acid ”* instead of “glucoronie acid,” since I consider this more
in conformity with the words * glyeerol, glyeol, glycocoll.”

May the American edition of Kobert's Compendium find as
many friends in this country as the German one so readily
secured everywhere.

L. H. FRIEDBURG.

New York, September 17, 1897.
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PRACTICAL TOXICOLOGY






GENERAL TOXICOLOGY.

I.—Definition—Source of Poisons.

The layman, the lawyer, and the physician have each his
own conception of the meaning of the word “poison.” We
physicians regard as poisons such non-organized bodies—
either inorganie or organic—that, by their chemical nature,
under certain eonditions, so affect one or more organs of living
beings as to damage either temporarily or permanently the
health, or comparatively healthy condition, of these organisms,
These poisons may be developed within the organism, or may
be introduced from without.

This definition exeludes all mechanically acting irritants, such as
boiling water, powdered glass, pins, ete., as well as injurious mierobes
and other organisms. It also avoids the mistake, made in a great
many definitions, of regarding as poisons only such pharmaeological
agents as injure the healthy organism; for some agents which are well
borne by the healthy organism, prove injurious in certain diseased
conditions, and then are poisonons—e.g., strong coffee. It is evident
that it is erroneons to designate as poisons only such substances as may
cause death. Every artiele of food taken, with a disordered stomach
as the result, is a poison in that partienlar instanee, even though at
other times it has no injurious action.

We conclude, then, that for us no substances are ‘‘poisons in
themselves "; and that it is only when the partieulars are known that
we are able to =say, in any given ease, whether the substance involved
can be elassed as a poison or not. Then, again, the above definition is
so framed as to include substances which are poisonous to plant-life.
Of eourse it includes the so-called endogenons toxins, viz., poisons
which are produced within the human system.

From a pharmaeological standpoint the above definition
ean be stated coneisely, as follows : All pharmaeological agents
which, in a given ease, do not act beneficially, but injurionsly,
are poisons.



4 GENERAL TOXICOLOGY.

It is naturally of interest to the physician. to know what
position is held by the state or the country in which he lives,
regarding the definition of the word “ poison.” Any physician
may be called upon, or may be eventually forced, to express
his opinion in eourt, as an expert, as to whether a given case
is one of poisoning, or not.

The statutes of the State of New York, and those of the United
States, do not define the word “poison.” Words are there used
to indieate their general meaning, unless something is found in the
context to denote some special or restrieted use,

According to its generally received meaning, we ecan say: In most
cases a poison is a substance which, when given even in small doses,
owing to its chemieal constitution, is capable of destroying health
or life.

Only a few poisons are derived from the animal and
mineral kingdom. DBy far the largest number are produced
from plants, not only of the higher, but also of the lower
orders. The number of those prepared synthetically by the

chemist grows steadily.
II.—Conditions of Poisoning,

It is quite clear that not all poisons act to the same degree;
some act & thonsand times—yes, even a million times—less
powerfully than others. First of all, therefore, this depends
upon the qu:a,Iit:,' of the poison. Next, the quantity must be
considered. All poisons, even the most powerful, may be
given in doses so small as to have no toxic action. Starting
from this inocuous amount, and gradually inereasing it, we
reach first the medicinal dose, viz., a quautity which, under
certain conditions, has a beneficial action upon the sick; then
the toxie dose, which is harmful to both the healthy and the
sick, but which does not kill ; and, finally, the fatal dose. Itisa
matter of great importance whether the poison be administered
in substance or in diluted solution, For example, when arsenic
is given in substanee, the symptoms, which appear rather late,
are referable to the intestines, whereas, when given in diluted
solution, the general symptoms are the most prominent and
appear very quickly. When given in substance, the character
and repidity of its action depend upon the solubility of the
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poison, and ulso upon its physical state, viz., whether the
poison is in lump or in the form of a loose powder. In case
the poison is given in solution, its action is again modified
according to the degree of concentration and the temperature
of the solution. Hot poisoned draunghts act more quickly than
do eold ones. The vehiele must also be considered, for an
aleoholic solution is more quickly absorbed than is an
aqueous, and both of these more quickly than an oily solution.
Age and method of preservation are important factors in
modifying vegetable and animal poisons, as a great many of
these decompose when kept for any length of time, more
especially when their non-sterilized solutions are kept in a
warm situation, exposed to light and in contact with oxygen.

It also makes a difference whether the organism to be
poisoned is a plant, an animal, or a human being. The relative
susceptibility to poisons, of the different classes of plants, has
not been thoroughly investigated. There is, however, great
diversity in this respect among animals.

Consequently, it is non-seientifie and wrong to draw inferences
regarding their effect upon man from the action of poizons in the frog
—that pet of the toxieologist, The smallest snail will withstand more
strychaén than an adult man. Many of the strongest cardiae poisons
have no action whatsoever upon insects. Great care is necessary in
thus reasoning from even the effects noted in experiments with warm-
blooded animals approaching nearer to man. The rabbit can take
more morphin than can a man of fifty times the animal's weight,
Doses of lead, nicotin, cytisin, ete., sufficient to fatally poizon man,
do not injure the goat. Amygpdalin does not affeet dogs, but it kills
rabbits. The hedgehog takes, with apparent enjoyment, a dose of
cantharides that would kill several persons under exeruciating pains,
The bite of the most venomous snake does not harm him; he ean
even accommodate no ineonsiderable quantity of hydrocyaniec acid,
Whereas the frog is extraordinarily susceptible to the digitalis poisons,
they have no effect upon the toad.

Regarding the site of application, we must consider the
various possible localities wherein a substance may demon-
strate its poisonous quality, viz.: (1) The intact skin, for
volatile and irritating substances, such as nicofin and can-
tharidin ; (2) the inflamed or lacerated skin, even for sub-
stances which are non-volatile and non-inflammatory; (3) the
subeutaneous tissue; (4) the readily accessible mucous mem-
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branes of the eye, the nose, the ear in case of a perforated drum,
the mouth, the pharynx, the larynx, the urinary passages, the
vagina (cases of poisoning by arsenic administered wvia this
source are on record), the rectum (death has been observed
from rectal injections of tobaceco and lupine alkaloids); (5)
the stomach; (6) the eavities of the body (death has often
resulted from irrigation of the pleural or peritoneal cavities
with solutions of corrosive sublimate or carbolic acid); (7) the
lungs (the inhalation of arsin, prussic acid, hydrogen sulfid, carbon
snonoxid, eavbon di-oxid, has cansed numerous deaths); (8) the
circulatory system (ether, accidentally introduced into a small
vein during hypodermie injection has proved fatal). Poisons
act more powerfully when absorbed from the subentaneous
connective tissue than when administered internally, with the
following exceptions:

The neatral erofonslglycerid, whieh is found in large quantities in
the fresh seeds of Crofon Tiglinm, but which iz often lacking in
comercial croton oil, is inactive when introduced under the skin, It
possesses, however, terrific action when taken into the stomach.
Myronic acid of mustard, as an alkaline salt has no effect when it is
injeeted under the skin; it has, on the other hand, a strong action
when taken per os by herbivora; the same is true of amygdalin.  In all
three of the foregoing eases the apparent exception to the rule is
explained by the fact that the substanee, in itself not poizonous, is
gplit up in the intestinal tract, giving off, amongst others, a toxic snb-
stance. In the instance first mentioned, crotonolic acid is the poison
thus freed; in the second, ethereal mustard oil; and in the third,
hydro-cyanic acid, Some substances, such as salts of manganese, iron,
tungsten, have no poisonous action when introdueed into the intes-
tinal tract, because under these conditions only very minute guantities
are absorbed; others are rendered inert because they are excreted
almost as quickly as they are taken up, curere being an example;
and vet others, such as snake-poison, spider-poison, quillaic-acid,
sapotoxin, ergotinic acid, are eonverted into non-poisonous substances
within the intestine,

The action of 211 poisons is rendered weaker when
they are taken into a full stomach than when received by that
organ when empty., It must not be forgotten that the organ-
ism can evacuate the poison from the stomach and intestines;
whereas we are unable, even artificially, to rid the system of
poisons introduced into the subeutaneous connective tissue.
Failure to observe this fact has been the cuuse of a number
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of fatal issues in the modern treatment of syphilis, by suben-
taneous injections of mercurial preparations. Inunection of
healthy skin acts less powerfully than when applied to the
inflamed or lacerated areas. The healthy urinary bladder
abzorbs only very small amounts of substances which are not
caustic and not volatile. Absorption takes place quite freely
from the surface of all parenchymatous organs, as well as from
the cavities of the body. In man, age, the condition of the
stomach (as to whether filled or empty), constitution, the
general condition of the patient, his habits, and even race and
idosynerasy, are important factors.

The Malays reaet differently to opénm than do the Europeans: the
former run about in an excited manner, whereas the latter are narco-
tized by the drug. Children are particularly susceptible to apius on
account of their not being aceustomed to intoxieants; just as old people
are readily affected by vasomotor poisons, as cytésin, on aceount of the
atheromatous condition of the arteries. Habit is a most important
modifying factor. If a person daily indulges in alcoliol, morplin,
opiwm, cocain, hashish, caffein, nicotin, pilurin, kawe, or argenie, ete.,
he not only gradually acenstoms himself to large guantities of his
respective drug, but finally reaches that stage when he must have it, in
order to remain in a psendo-normal condition. He has now arrived at
a stage wherein the suppression of the use of the aceustomed poison
has a deadly toxie effect; the system is unable to eontinue for a single
day without ithe drug, In such a ecase, insomueh as we have a dis-
turbance, cansed by the withdrawal of the poison, it is therefore not a
case of poisoning, in the limited sensze of the term, although certainly a
poisonous effect is produced. The influence of the general nutritive
condition of the body has often been observed, more especially in the
case of starving vagrants, who ave killed by quantities of poisonous
berries, putrid food, ete., which would in other and more normal
individuals cause nothing more than a digestive disturbanece speedily
relieved by vomiting of the ingesta. Tho constitutional influenee is
seen to particular advantage in serofulous children, in whom the
reaction to poisons is stronger than in the healthy. By the term
idiosynerasy (lit., a peculiar mixing together of the jnices) we under-
stand the following two facts: 1st, that some people react in an
abnormally strong manner to even minute doses of certain drugs; and,
2d, that some people are made seriously ill by partaking of, or even
smelling, certain snbstances which to others are indifferent or even
agreeable. Among such drugs we mention: calomel, morphin, tur-
pentine; of the foods: lobster, raspberries, strawberries, mutton, fish,
eggs, honey, cocoa, and beans; and of the odors: musk, sewer-gas, the
seent of flowers, and the smell of toads. The drugs noted give rise to
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svinptoms such as would be caused by very large doses thereof. This
observation applies especially to the eutaneous manifestations, prinei-
pally eruptions; and sometimes exeitation is present where we expect
depression. The other substances give rise to astonishing symptoms,
which we are nnable to explain satisfactorily, e. g., urticaria, following
the ingestion of erabs, raspberries, strawberries, or other red dishes;
attacks of sneezing, when in the presence of toads; steno-cardic
attacks, after partaking of beans; colie, following a single cup of
eocoa; fainting spells, illusions, hallucinations, and other nervous
phenomena, eaused by the exquisite scent of the rose, hyacinth, violet,
lily, or aurienla.

III.—Action and Loealization of the Poisons.

We are still far from understanding the ultimate caunse of
action of a great many poisons; the attempt to regard every
poisonous effect as a disturbed cellular isotony advances us no
further in the appreciation of poisonous action. *The
problem of the origin of a ganglion cell is no deeper than
that of the decline of its funetions from the action of
morphin.”  In general, we distingunish two kinds of poisonous
action : local and remote.

By local action we mean those symptoms and changes
which the poison produces at the site of application. Some
agents, such as the salts of the heavy mefals, will readily
combine with the protein substances, thereby caunsing their
destruction, viz., necrosis of the tissues involved : others, as
concentrated acids and caustie allalies, act also as powerful
irritants and cause a reactive inflammation; still others, as
strychnin, morplhin, curarin, and muscarin, cause an excitation or
enfeebling of the nerves, museles, or glands of the affected
parts, without any marked apparent changes.

The remote effect is produced by the ﬂ.bSGI‘ptll‘lu of the
poison into the lymphaties and into the blood, eansing general
symptoms, and diseases of other organs, e, g., of the kidneys,
following the administration of cantharidin; of the brain, after
taking opium; of the intestine, after quillaic acid. Practically,
the remote action is really a local one, produced by the
poisoned blood circulating everywhere.

The poison as it cireulates in the blood may either be
decomposed, or it may enter into combination with the blood
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constituents and thus change the composition of the blood, or
it may reach the various orgams in its original condition.
Physiology teaches us that various endosmotic changes take
place in these organs, depending upon their functions. upon
the formation of their constituent elements, and upon the
number and arrangement of the ecapillaries passing through
them. The chemical constitution and physical properties of
the poison will determine, to a varying degree, the role it plays
in these changes upon participating in the interaction of the
vessels of the tissues. The presence of this foreign substance
sooner or later disturbs, to a greater or less degree, the healthy
condition and function of the organs particularly affected;
and, again, this cannot take place withont a reaction upon the
whole body. The animal organism, however, possesses four
means of rendering partly or entirely harmless, poisons
which have entered the system:

1. Rapid elimination. Under this head, naturally, we first mention
vomiting, which, fortunately, oeeurs so promptly following the intro-
duetion of most poisons into the stomach that it generally saves the
life of the patient, or at least has already materially lessened the danger
to life before the physician puts in an appearance. We should eall this
vomiting, which takes place before the absorption of the poison,
primary vomiting, in contradistinetion to a secondary emesis, which
takes place following absorption, and which latter is either exclusively
a sign of disturbed cerebral aetivity, or is eaused by the excretion of
the poizon from the blood into the stomach. In an analogons manner
we must differentiate between a primary diarrhecea, which carries off
the poison before absorption, and a secondary purging, which iz a sign
of disturbed intestinal innervation, or is caused by the exeretion of the
poison from the blood into the lumen of the gut. Some poisons are
not removed by vomiting or by purging, but appear in the urine within
a remarkably short time. Thus, for example, it is impossible 10 produee
complete eurarization by the administration of moderate though oft-
repeated doses of curare, becanse the exeretion of the polson through
the kidneys takes place as rapidly as does absorption. The liver, pan-
creas, gastrie mucons membrane (for morphin), intestinal mucous
membrane (for mercury), salivary glands, mammary glands, and Iungs,
are other channels effective in assisting the excretion of various sub-
stances from the blood. Not nearly enough attention was formerly
given to the exeretion through the glands of the mucons membrane of
the stomach. Finally, elimination takes place through the struetures
of the skin, especially through the sweat-glands.

2. The organism deposits and fixes poisons, in a manner not vet
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sufficiently understood, in several organs, espeeially in the liver, which
certainly must be regarded as a filter for poisons—so far, at least, as
enzymes (e.g., emulsin), metals (iron), metalloids (e.g., arsenic), and
alkaloids (e.g., strychnin) are coneerned. It is probable that, in the
case of some substanees, the biliary acids play an important part in the
matter. We can hardly imagine that this disposition is aceomplished
in any other way than in the transformation of the readily soluble
poisons into =aline combinations, not freely soluble (bile-acid-alkaloids),
or into albmnen derivatives (metalalbnminates). DBut, sinee these
combinations are in no case entirely insoluble, the beneficial action of
the liver only consists in the faect that it gives the acute poisoning a
maore protracted and consequently a milder course,

3. The organism renders the poisons innocuous by phagoeytosis,
This destructive crusade carried on in the interest of the body by
phagoeytes, which has not yet been sufficiently inquired into pharma-
cologically, is applicable for certain toxalbumins (toxopepton, enzymes,
as well as for heavy metals (fron, sileer),

4. The organism transforms the poison into a eomparatively harin-
less, thongh readily soluble, eombination. Such a transformation may
consist of neatralization, oxidation, reduetion, eoupling, splitting and
peeuliar changing of the ehemical constitution. 1. As an example of
poisons rendered inert by neutralization, we mention the acids, which
are transformed as far as possible by the organism into the eorrespond-
ing alkaline salts of less poisonous or absolutely non-poisonons pro-
perties, So far as the stomach is concerned, the organism attempts
to balance any excess of alfali by the aecids of the gastrie
juice, and does the same thing in the blood by the decomposition
of an immense number of blood eorpuscles, whereby glyeerin-
phosphorie acid is formed from lecithin, Caustic {ime is eombined
with carbamindie acid, and then exereted. 2. The best known example
of inertia produced by oxidation is that of phospliorus, which is trans-
formed into the phosphates. In an analogous manner the extremely
poisonous sulfids are converted into salfates which are relatively non-
poisonous, The organie aeids and their salts are oxidized to the ulti-
mate degree, produecing earbonates; and it isa prominent and important
fact, that in the latter ease the dangerous diminution of the alkalescency
by means of these acids is transformed into an inerease of alkalesceney,
sinee even the bi-earbonates are of alkaline reaction. 3. Examples of
producing inertion by means of reduection are offered in the cases of
iodates, chlorates, and perchlorates, which are excreted in the markedly
less poisonous form of chlorids and iodids. 4. Inertion produced by
coupling is one of the most remarkable facts in physiological chemistry,
An intimate knowledge of this phenomenon is as imperative for the
physician at the bed-side as for the chemist entrusted with the ehemieal
analysis of the remains, A poison can unite by coupling: {a) with
sulfurie acid (e.g., phenol and cresol), (b) with glyeuronie aecid (e g.,
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camphor, borneol, menthol), (e) with glyeoeoll (e.g., benzoic aeid,
anisic acid, a part of salicylie acid). 5. Inertion produced by splitting
oceurs with fennde acid of nut-galls, and with some glyveosids (e.q.,
saliciny, 6. Examples of changes peeuliar to themselves, as produetive
of inertion, are offered by the salls of ammonia, which are transformed
into urea. i

The liver is the most important organ in produeing
changes in poisons peculiar to themselves. Coupling oceurs
partly in the liver and partly in the kidney. Splitting pro-
cesses take place mainly in the intestinal canal, althongh the
liver must also be considered in this connection.

For a time it seemed that we were justified in supposing
that organie substances conld be divided into two well defined
classes, according to their respective actions exhibited within
the animal body : the substances of the fatty series were sup-
posed to be destroyed, while those of the aromatic series were
not. To-day, we know that this does not hold good for all
substances : not even Oxamid, belonging to the fatty series, a
trace of which is oxidized; and Tyrosin, a member of the aro-
matie series, which can be completely transformed into urea,
carbon di-oxid and water.

This observation, therefore, can at the present time be
stated only in the following form: organie substances containing
annular linkage within the moleeule are frequenly not oxidized
to form earbon di-oxid, water and urea. It is immaterial
whether or not they belong to the aromatie series proper.
Substanees not containing annular linkage, which are oxidized
with difficulty, or not at all, are mainly certain amids,

One of the foremost tasks of scientific pharmacology is, to
explain the relation between the chemieal structure of a sub-
stance and its pharmacological action. Unfortunately, it can
only be said at present that uniform laws, which would be of
great service to the physician, have not yet been discovered.
This is neither the time nor the place to dilate upon the many
interesting fundamental structures of such laws.

IV. - Ttiology and Classification of Poisoning.

In medical practice we ordinarily distingnish between acute
and chronic poisonings, the former including cases in which a
single large dose of poison was taken, whereas the latter are
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such as are cansed by the repeated exhibition of small doses.
However, an extended experience at the bed-side reveals the
fact that even acute cases may take a chronic course. For
example, a case has been reported in which a single dose of
arsenic produced in a student a trouble lasting for a number
of years. Retention of the poison is not of necessity the cause
of this chronicity, for it is possible that the poison may bring
about long lasting pathological changes in an organ, which may
endure even throughout life. Thus there are cases of stricture
of the oesophagus after the exhibition of corrosive poisons,
deafness or blindness after quinin, cerebral softening after
eavbon monoxid, cirrhosis of the liver after phosphorus, ehrouie
nephritis following the use of cantharides plasters, or sub-
cutaneous treatment with aloin, slonghing of various parts of
limbs after the use of ergot.

The medico-legal classification eonsiders only the impulse
or motive which results in the introduetion of poisonous sub-
stances into the organism. as in cases of murcer and suicide,
and in poisonings resulting from industrial pursuits, technieal
produets, economy, and medicinal treatment.

Among the poisonings arising from certain industrial pursunits, we
mention : those by lead, in the cases of potters and printers; by
mereury, in the mannfacturing of thermometers, ete., and of incandes-
cent electric lamps; by phenol, in the case of surgeons who worked with
the phenol spray; by phosphorus, in mateh manufactories, &e. By
poisoning from technieal produets, we understand not those cases which
are found amongst the workmen in the manufactory, but those arising
in the consumers of the manufactured produet. Such are cases of
poisoning by wall-papers or upholstery containing arsende, stockings
containing anlimony @ sleeping in newly-varnished bedrooms, &e.
Economieal poisoning embraces those eases prodoced by partaking of
food improperly prepared, and consequently rendered poisonous (in-
sufficiently smoked sausages, which are stuffed into casings of intes-
tinal membrane; fruit cooked in copper vessels, over-kept cheese,
venison of haut gofit. Medicinal poisoning includes those cases for
which we physicians are responsible, and which afford opportunity for
well-founded censure to the homeopathists and to those who adhere to
cures by natare.

Physiological chemistry differentiates between exogenous
and endogenous intoxications, according to whether the poison
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is introduced from without or is formed within the organism.
Endogenous intoxications are subdivided into retention-toxi-
coses and noso-toxicoses.

Retention toxicoses are developed when substanees, which are nor-
mal produets of metabolism, are for various reasons, not exereted, and,
therefore, then aceumulate in the organism in exeessive quantities, and
thus act like poisons. It seems to be a general law of nature, that all
organisms generate products of metabolism whieh, in excessive quantity,
bring about a diseased state or even the death of the mother organism.
Buch retention-toxicoses ocenr: (1) when the skin does not allow the
passage of such products of metabolism as normally are excreted
through it, and which represents the perspiratio insensibilis. 'Thus
are explained the grave symptoms that appear in animals when their
skins are varnished, or the coma, pathologieal enphoria, and subnormal
temperature in man, in ease of extensive burns; (2) when the intes-
tine does not conduet ad annm those substanees which it properly
should exerete, & condition which not infrequently obtains in: inear-
cerated hernia, volvulus, compression from tumors, elogging by feeal
masses or obstroction from stricture. The mwore important substances
cansing toxic action under the foregoing conditions are ; seatol, indol,
methyl-mercaptane and hydrogen sulfid; (3) when the respiratory tract
ceases to properly eliminate the carbon di-oxid, and there are pro-
duced as a result of poisoning thereby, eyanosis, slow pulse, dyspneoea,
and spasms; (4) when the uropoitic system, especially the Kidney, does
not secrete and void the urine in a satisfactory mannsr. The elinical
picture that follows in consequence of this has long been known as
uremic intoxication, and it is probably caused by an increase of the
potassinm salts, creatinin, xanthin substances, acetene, fatty acids, &e.

Nosotoxicoses (from #060C—meaning disease) are produced: ()
when in diseases not cansed by a living contaginm, gualitative and guan-
titative disturbances of metabolism oceur, which eannot be sufficiently
brought into equilibrinm despite the fact that all avenues of egress are
open. Into this elass we put the so-called ant-intoxications (by an excess
of hydrogen sulfid, excess of lactie acid, by substances of the character
of acetone, oxybutyrie acid, &e.): also the poison of the so-called coma
of carcinoma, will belong here, provided this disease is not in the future
found to be of bacterial origin; then again, oxaluria, if this really exists
as a disease sui generis, &e.; (b) when in diseases recognizing a eontaginm
pivwin as their eause, poisonous products of metabolism of these miecro-
organisms are produced (in diphtheria, tetanus, rabies, tubereulosis),
or in conditions where abnormal waste produets are formed from the
normal constituents of the organism or from endproducts of metabolism
(ammonia from urea). We shall subdivide the intoxieations into such
which, as a rule, cause gross anatomical changes, and such which may
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act fatally, without produecing gross anatomical changes. Between the
two we place the group of blood-poisons.  With these, the blood only
is found to have changed, or at least primarily so, and the changes
within the other organs are brought about in consequence,

V.—The Diagnosis of Poisoning,

At times the recognition of a ease of poisoning is compara-
tively an easy matter, while again, it may be very difficult, or
even impossible. We can readily understand this when we
consider the large number of poisons, how different their mode
of action, and how the symptoms of one and the same poison
may vary, according to the size of the dose and the form of
administration. This fact becomes all the more apparent
when we remember that the various symptoms (becanse they
are only symptoms) may appear similarly in other diseased
conditions. The following are, in general, the signs which are
of importanee in making a diagnosis :

1. The Symptoms.—For a great many acute cases, it is
true, as the old saying has it, that poisoning, cansed by the
introdunetion of a poison from without, is probable when
marked and violent symptoms suddenly appear in an individual
previously perfeetly healthy. DBut, on ihe one hand, people
who have already been ailing may become poisoned; and, on
the other hand, this statement excludes the frequent cases of
chronie poisoning. Then, again, death ean be caused suddenly
by snch disease as cholera, rupture of the heart, apoplexy,
embolism, intestinal obstruction, peritonitis due to perforation
of the intestine, ursemia. The suspicious symptoms become
more conclusive when they appear shortly after the partaking
of any food, and especially when they appear simultanecusly
in several persons, and even in domestic animals,

The symptoms may affeet all the organs; the most impor-
tant are vomiting, diarrheea, eonvulsions, paralyses, eyanosis,
dyspnoea and disturbance of the pulse. The following table
seems to be of practical value in making a diagnosis:

TABELE OF THE MOST IMPORTANT SYMPTOMS OF ACUTE ACTION OF
THE MORE COMMON POISONS.

IN THE PRESENCE OF THE
Wik, WE SHOULD FIRST THINE OF:
FOLLOWING STMPTOME:

| Death within a few | ]E}'-]L‘ur'}':ul[r' acidl, Illltlll-i:‘i-il'l]ll 1'}'r|1|i=|,
mMoments carbon di-oxid, carbolic acid
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I¥ THE PRESENCE OF THE

Ko, WE SHOULD FIRST THIXE OF:
FOLLOWING STAMFIOME : I
2 | Deep coma Alcohol, morphin, opium, chloralhy-
drate and its analogues, =salfonal,
chloroform and its analogues, carbon-
mon-oxid, anilin oil, oxybutyric acid
8 Collapse Corrosive acids, corrosive allalies,
nicotin, arsenic, preparations of anti-
mony, colchicin
4 | Febrile rise of tempera- | Phosphorus, cocain ; under certain con-
ture ditions, all powerful convulsants,
eNZVINes
5 | Raving mania, furibund ' Chromie aleoholism, atropin, cannabinon,
delirinm, psychical | camphor, physostigmin, veratrin, lead
excitation | {in animals)
6 | Mental depression Morphin habit, cocain habit, maydism,
ergotism, etherism, saturnism, mercu-
| rialism, aleoholism, iodoform, carbon
, | disulfid
T | Bevere convulsions,even | Strychnin, toxin of the tetanus bacillus,
tetanus salts of ammonia, ecytisin, cornutin,
picrotoxin, cicutoxin, digitaliresin,
cocain, santonin, gu,;m}ﬂm, aconitin,
condurangin, corydalin, gelsemin,
filicic acid
8 | Paralysis generally as- | Coniin, curare, guachamaci-poison,
cending [ colehiein, ergotinic acid
§ | Dilated pupils Atropin, hyvoseyamin, scopolamin (hyos-
cin), homatropin, cocain (contracted
later on), ephedrin, aconitin, coniin,
| | relsemin
10 | Contracted pupils Musecarin, pilocarpin, nicotin, morphin,
codein, opium, physostigmin
11 | Moist skin Opinm, morphin, aconitin, muscarin,
ilocarpin, nicotin, physestigmin,
obelin, antimony
12 | Markedly dry skin,even | Atropin, (parts of the deadly nightshade,
in heated bed ;: mouth thornapple, henbane), hyoscyamin,
and pharynx also dry scopolamin, hyoscin, allantotoxin (a
poison found in decaying fish),
; R : | : : et e
13 Urticaria. or scarlatinal | Atropin, hyoseyamin, antipyrin, quinin,

rash

balsam of copaiba, cubebs, chloral
hydrate, iodin, morphin
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IN THE FREBENCE OF THE

HO. ST e S WE §HOULD FIRST THIXE OF:
14 | Eczematous eruption Croton oil, curcas oil, cardol, poor kinds
d of vanilla, dust of the bark of cin-
chona, carbolic acid, tar
15 | Acne pustules | Bromids, compounds ofjor substances
containing antimony, arsenicals, eme-
| Lin
16 | Clear vesicles on the | Preparations of cantharides, Ranunculus
skin, or even in the acris, K. sceleratus, eto.
mouth
17 | 8kin having a dark, | Argyria, poisoning by mercury, lead,
muddy discoloration, copper, arsenic, (arsenical-melanosis)
| but not evanotic ,
18 | Dark border on the Lead, silver, mercury, bismuth, copper
gums
10 | Dizcoloration of the | Reddish-yeliow : =alts of chromic acid
tongue and of the and hichromates,
mucous membrane of | Yellowr @ nitric acid, picric aeid,
the mouth Brown : iodin, bromin,
(rreenizh-llwe : salts of copper, Paris
| green,
| White : corrosive alkalies, corrosive
acids, corrosive metallic salts
20 | Specific odor of the | Opium, alcohol, paraldehyde, amylene-
breath }'{Irr!te, pental, chloroform, ether,
brominated ether, creasote, iodin,
iodoform, bromin, bromoform, phos-
| phorus, nitrobenzene hydrocyanic acid,
all ethereal oils, salts of tellurium,
amylnitrite, ammonia
21 | Salivation Pilocarpin, musecarin, nicotin, cornutin,
physostigmin, cytisin, mercury, am-
monia, arsenie, antimony, canthari-
din, saponin substances, ete., ete.
23 | Barking cough and Atropin, hyosevamin, seopolamin, allan-
aphonia totoxin
23 | Oedema of the glottis All corrosive poisons
24 | Pulmonary oedema | Morphin, muscarin, pilocarpin, ammonia
25 | Phosphorescence of the |

breath, of the vomit
or of the urine

Phosphorus
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i THE I'RESENCE OF THE

wO, WE SHOULD FILST THINE OF:
FOLLOWING SYMPTOMS :
26 | Vomiting and purging | Antimony and substances containing it,
. arsenic and substances containing it,
substances of the digitalin group, pilo-
carpin, nicotin, muscarin, colchicin,
corrosive poisons, colocynths, emetin,
crolon oil, ete., ete.
27 | Vomiting without diar- | Apomorphin, lobelin, cytisin, Narcissus
rhoea poisons
28 | Diarrhoea without vo- | Jalap, podophyllotoxin
| miting
L
20 | Markedly slow pulse Opinum, morphin, muscarin, substances
of the digitalin group (later pulse
becomes aceelerated), pillocarpin (later
aceelerated and drregular), nicotin
acts like pilocarping, physostigmin,
lead, baryta, all narcotics
30 | Greatly accelerated | Atropin, hyoscyamin, scopolamin, ete.
pulse l
81 | Wiry pulse | Substances of the digitalin  group,
baryta, lead
82 | Peripheral parts of the | Gapgrenons ergotism
body becoming black
and blue t
- I n ags P "
i ! Cyanosis | Nitrobenzene, benzocoll, anilin, toluidin,
antifebrin, exalgin
84 | Ieteric or psendo-icteric, | Phosphorus, helvellaic acid, phallin, gola-
yellowish-brown  dis- nin, saponin substances, potassinm
| eoloration of the con- chlorate, sodium nitrate, amyl nitrite,
! Junctiva, or of the | pyrogallol, arsin, ictrogen (in animals)
| skin |
)
23 ‘ Ieterie urine Phosphorus, toluylene diamin, phallin,
| cephalanthin, ictrogen (in animals)
| % r I B i - =
36 | Yellow skin and red- | Picrie acid and its salts
dish-vellow urine |
37 | Urine the color of claret | Sulfonal, trional
from haematoporphy-
| rin i
38 | Urine contains blood | Cyclamin, solanin and other saponin

coloring matter in solu- substances, phallin, helvellaic acid
tion
|




18

GENERAL TOXICOLOGY.

I¥ THE FEESENCE OF THE |
|

— —— — —

X0, = e T WE SHOULD FIRST THINE OF:
s : | 7 : 3 :
30 | Urine contains methae- | Arsin, potassium chlorate, sodium mni-
maoglobin  with or trite, amyl nitrite, pyrogallol, chrysa-
without haematin robin, all corrosive poizons
40 | Urine that reduces Carbon monoxid, chloralhydrate, chlo-
Fehling’s solution roform, pyrogallol. oxalic acid and its
: salts, formic acid, Jrh]nridm'n. uraninm
. salts, benzaldehyde (o0il of bitter al-
I monds)
== : z : :
41 | Urine becoming dark- | Carbolic acid
green when exposed
to the air
42 | Urine which upon ac- | Santonin
cess of air slowly |
turns scarlet
I
43 | Acid urine, containing | Oxalic acid and its salts
colorless ervstals
|
44 | Urine with a marked | Oil of turpentine (violets), other ethereal
|  odor | oils, methylmercaptane, ammonia, tel-
| | lurium, asparagus
| [ 2 : : :
45 | Anuria Oxalic acid, potassium oxalate, oxami-
' nic acid, oxamid, cantharidin, corro-
I sive sublimate and other preparations
| of mercury.
46 | Priapism Cantharidin, poison of Gyrinus natator
47 | Ahartion Juniperus Sabina, Ruta graveolens, Men-
tha pulegium, phosphorus, cornutin
48 | Where poisoning is first  Mushrooms containing phallin, arsenic

apparent from 12 to

2t hours
meal

after the

not in =olution

2. Exacl history of the case, It is often necessary to

inquire into family, soeial and physical conditions as well as
into the history of the disease itself. If there is no reason to
suspect murder or suicide, and the symptoms follow the par-
taking of any food or drink, we would then suspect an acciden-
tal poisoning by poisonous food. At such times there are
often others than the immediate vietims who have partaken
with them of the same food, but who have not sought medieal
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aid because of the insignificance of the symptoms experienced
in their cases.

3. Morbid anatomical changes may sometimes be noticed
during life, if the month, pharyox, anus, faeces, urine and
vomit are carefully examined. A post morfem examination
decides the diagnosis,

4. The finding of poison in the sick-room, exfra corpus, or,
the determination of its presence in the eadaver and in its
excretions by means of pharmacological, physical or chemieal
examination. This, naturally, affords the most reliable infor-
mation, although even then we are not always furnished with
conclusive proof, since a number of poisons are medicines, or
even foods. Then, again, there may be accidentally Lrought
near the cadaver such poisons as artificial flowers, colored
with arsenieal preparations, earth of the churchyard containing
arsenic, or, for the purpose of deception, a poison may even
have been applied on or into the cadaver. '

In most enses, however, the due consideration of all these
points will enable even the physician, who possesses but a
moderate medieal experience and knowledge of human naiure,
to decide either for or against poisoning. In cases in which
the medieal attendant is unable to make a positive diagnosis,
he may say, that while as a physician he cannot assert posi-
tively that poisoning obtains, however, as a man, he is satis-
fied that such is the case.

VI.

Since the chief factor of prognosis, the nature and strength
of the particular poison, comes under the subject of Speeial
Toxicology, we will here mention only s few points, calling
attention to those which are of importanee in all cases, In
general the prognosis is more unfaverable in proportion to the
size of the dose received. However, this is not always the
case, as the vomiting that follows large doses, taken internally,
can rid the system more or less completely of the poison; the
solubility and concentration also influenee the prognosis. The
danger to life is increased when the poison has been iniro-
dnced into an empty stomach or given to debilitated persons,
to children and to old persons. The time that elapses before
medical treatment is instituted, is also of great importance,

Prognosgis in Poisoning.
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The prognosis is graver when the poison is administered sub-
cutaneously, because in this case it cannot be removed even
partially. Mauy cases of poisoning, particularly from mercury,
could be avoided if physicians would bear this well in mind.

In cases of poisoning, it is more necessary even than in
disease to make a clear distinetion between the prognosis
quoad vitam and the prognosis quond valetudinem. 1t is by no
means necessary to make a grave pregnosis as to life even if
the dose received be the usually fatal one, The onteome depends
more upon the question whether by artificial means, it is pos-
sible to remove from the stomach a large part of the poison.
The hope of being able to do this is the more justified the
shorter the time that has elapsed since the introduction of the
poison.  In the ease of morphin the prognosis need not be a
arave one even when the fatal dose has been injected, because
a rapid excretion of the poison takes place through the gastrie
mucous membrane and thereby making suceessful treatment
possible.

Of the varions symptoms having an important bearing
upon the prognosis, Fucies Lippocrafice and edema of the
lungs are considered the most unfavorable. Yet it must be
remembered that these symptoms may often be relieved. Cold
sweat is generally a very unfavorable sign, whereas convul-
sions and spasms are very often borne better than would be
supposed. Comamay be made to disappear even if it has
existed for hours. Cessation of the pulse, when respiration
continues, even though much weakened, and, vice-versa, the
eessation of respiration, with eontinnance of the pulse, are not
absolutely unfavorable signs, for there have been reported
cases of recovery where artificial respiration had to be prae-
ticed for from one to two hours, as well as other instances in
which the pulse conld be neither felt nor heard for from 30 to
60 minutes. A prognosis favorable as to health, shounld never
be given early in the case, for a great many intoxieations from
carbon monoxid, arsenic, lead, phosphorus, cantharides, ete., are
by no means entirely enred when the acute symptoms have
been relieved and the patient already considers himself
entirely recovered. These poisons may give rise to very
severe later complications.
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VII.

Treatment of Poisoning.

The simplest and most natural classification of the mea ps
concerning us here, is into physical (mechanical), antidotal
and symptomatic treatment. Prophylaxzis may, in a certain
sense, be considered as an additional measure.

I. The Physico-mechanieal treatment comprises the
following manipulations :

1. Removal of the poison from wounds by pressure, sue-
tion, washing, cauterization.

2. Removal of the poison from the stomach by means of
emetics, syphon, or stomach pump, followed by washing of the
stomach.

3. Removal of the poison from the intestine by means of
catharsis, or rectal flushing.

4. Reduction of the absorptive power by ligature (in bites
and stings of poisonous animals) and immobilization of the
extremity.

5. Artificial respiration in cases where the breathing
ceases, but the upper air passages remaining free.

6. Intubation or tracheotomy in cases where the laryngeal
entrance is swollen, as often occurs after drinking corrosive
sublimate, acids and alkalies. '

7. Electric excitation of the phrenic nerve to stimulate
breathing, or irritation of the soles of the feet with the electrie
brush to restore lost reflexes.

8. Application of cold in the form of the ice bag, cold
compresses, douches, ete.

9. Application of heat in the form of hot water bags and
warm baths, in cases of poisons, such as narcoties, which
ereatly reduce temperature.

10. Passive motion of the extremities to stimulate ciren-
lation.

11. Massage, partienlarly in the form of stroking in the
direetion of the venous flow to stimulate eirenlation.

12. Brushing and rubbing the skin to raise its tempera-
ture and to excite reflex activity.

13. Low position of the head when there is a tendency to
fainting.
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14 Administration of ice to alleviate the symptoms of
inflammation caused by corrosive poisons,

15. It is often necessary to catheterize the bladder, espe-
cially in morphin poisoning ; in many cases this is desirable
in order to confirm the diaguosis.

16. Blood-letting, followed by transfusion of human blood
or infusion of salt-sugar solution (7.5 grms. of sodium
chlorid and at least 20.0 grms, of cane sugar to a liter of boiled
water). In cases where there is reason to suppose that
a diminished alkalescency of the tissue-juices and of the
blood obtaius, we ean add to this solution some alkali (e ¢., 1.0
grm. sodinm carbonate),

17. Hot iron, Paquelin’s cautery, and the galvano-caustic
apparatus, for burning out poisoned wounds.

II. Unfortunately the antidotal treatment is but too often
nothing but S-:,'llll.ltl"_lnlil.til.', as the poison is by no means ren-
dered completely inactive by the administered antidote. Never-
theless, the physician should thoroughly aequire the contents
of the following table, by virtue of which knowledge he will
be often enabled to do good. Every medical man should have
always prepared, in a case by themselves, everything necessary
for the antidotal treatment of poison cases. Such an outfit
will be discussed at the end of the present chapter.

[.—TABLE OF THE MOST IMPORTANT ANTIDOTES.

N, ANTIDOTES SUITARLE FOR THE FOLLOWING POISONE:
— L —_ —— —_—— -
1 | Ferric hydrate and (or)  Arsenions oxid, arsenic compounds in
magnesic hydrate general
2 | Inactive oxygen, in- | Carbon monoxid, hydrocyanic acid,

haled under pressure potassinm cyanid, potassium chlorate,
cairin, anilin, phosphorus, arsin, nitro-
benzene, pyrogallol, chloral hydrave,
morphin

—_—

2 | Hydrogen peroxid,
given in solution or
mjected  subeutane-
ously

—-— -~ =

+ Egzg albumen stirred un-
der water

———— = - ——

Phosphorus, hydroevanic acid, carbon
monoxid

Corrosive acids, corrosive salts, corro-
sive alkalies
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I

Ho. ANTIDOTES SUITABLE FOE THE FOLLOWIXG POISONS:
——
5 | Olive oil Lead colie, corrozive poisons
] | Milk Corrosive salts
T | Milk, gelatine, glue, veg- | Corrosive substances
etable mucilaginous
drinks of agar-agar,
gum arabic, traga-
canth, althea, saloop, |
mallow, linsead, poppy |
seeds, starch
8 | Animal charcoal (better - Alkaloids, glyeosids, salts of metals
| than vegetable char-
| coal), tannic acid,
[ decoction of cak bark, |
| walnut leaves, ete. ,
4  Infusion of black coffee | Alkaloids, especially morphin, glycosids
or Chinese tea and salts of metals
10 | Iodin in solution of po- | Alkaloids, glycosids
| tassium iodid
11 | Potassium iodid Lead (chronic poisoning)
12 Sodium hyposulfite Iodin or potaszium iodid, chlorvin, Javelle
water
13 | Chlorin in the form of | Externally in poisoned wounds, against
agua-chlori, calcaria, alkali-sulfids in gaseous form (exceed-
chlorata and natrium ingly dangerous)
hypochloresum
14 | Chromic acid Externally in poisoned wounds
15 | Potassium permangan-  Phosphorus, hydrocyanic acid, opium,
ata morphin, strychnin, physostigmin,
! L phy =
coromillin;  externally in poisoned
wounds
16 | Sugar-lime (viz., a solu- = Oxalic acid, acid potassium oxalate
tion of slaked lime (Ce 0, HE + C2 04 H:+2 H Q), car-
and sugar, in water) bolic acid
17 | Glanber's salt | Carbolie acid, barvta, lead salts (acute)
17 | Blue vitriol | Phosphorus, baryta
18 | Atropin sulfate Muscarin, pilocarpin, arecolin, physo-

bt

stigmin, morphin, lead (colic), baryta
(colic)
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- —  ———— ===

N0, ANTIDOTES SUITABLE FOR THE FOLLOWING POISONS:

19 | Morphin hydrochlorid Atropin (in cerebral irritation)

20 | Pilocarpin hydrochlo-  Atropin, hyoscyamin, scopolamin, hom-
rid atropin, poison of uracmia

|
—

21 | Chloral hydrate, cura- = Strychnin, picrotoxin, cicutoxin, di
rin taliresin, toxiresin, poison of t
| tetanus bacillus, ammonia

28 | Strychnin | Chloral hydrate, aleohol
23 | Sodium sulfanilate Lodin
24 'l Sodinm carbonate Iodin, corrosive acids, acid metal salts

25 | Mixture of sodium car- | Beta-oxy-butyric acid (diabetic coma),

bonate and bicarbon- poiassium  chlorate, caivin, anilin,
ate injected into vein arsin, nitrobenzene, phosphorus, any
acid

| Tartaric acid, malic | Corrosive alkalies and corrosive alkaline
acid earths

e - —

27 | Magnesia carbonica and | Corrosive acids, acid salts
usta

= R

248 | Inhalation of ammonia “'I-[ur|lahn1, t*hlnr.ﬂ hydrate, sulfonal, al-
| cohol

e —

20 | Imhalation of chloro- | Strychnin, plc:mmxin. cicutoxin, poison
form of tetanus bacillus, ammoenia

— e ————— — — — e e —

30 | Injection of ether. Cam- (."]llomlhuh.lte morphin, sulfonal
phor, digitalein

— —_— _— o — = e

| Potassinm ferrocyanid Copper, strychnin
j Seapolamin Cannabinon. delivinm tremens
II.—TAEBLE OF THE MOST IMPORTANT ANTIDOTES ARRANGED IN THE
ORDER OF DPOISONS TO BE COUNTERACTED.
KO. POISONS, ANTIDOTES.

r

1 Acid metal salts, corro- | Sodinm carbonate
sive acids |

2 | Acid salts, corrosive | Magnesia carbonica and usta

acids

— -
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N, .I POISONS. ARTIDOTES,
|
3 | Acid potassinm oxalate | Sugar-lime, viz., sugar + slaked lime
(Ca Oy HK -+ C20y H: | dissolved in water
+2H:0)
4 | Aleohol Strychnin, inhalation of ammonia
5 | Alkaloids, glycosids, = Animal charcoal, better than vegetable
salts of the heavy charcoal; tannic acid; decoctions of
metals and of alka- | oak bark, walnut leaves, ete.: infu-
loids | sion of black coffee or Chinese tea (es-
pecially for morphin alkaloids, ete.)
6 | Alkaloids, glycosids lodin in solution of potassium iodid
7 | Alkali-sulfids Chlorin in the gaseons form, for inhala-
tion (very dangerous)
% Ammonia Chloral hydrate, curarin, inhalation of
chloroform
9 | Anilin, arsin Inactive oxveen administered under
| pressure; mixture of sodium carbonate
I and bicarbonate injected into vein
10 | Any acid Mixture of sodium carbonate and bi-
| carbonate injected into vein
11 | Arecolin Atropin sulfate
12 | Arsenious oxid, ete, Ferric hydrate and (or) magnesium hy-
drate mixed with water
13 | Arsin Inactive oxygen administered under
pressure, mixture of sodium carbonate
and bicarbonate injected into vein
14 | Atropin Morphin ]?'t'[l'rrehlﬁri{i {in cerebral irrita-
tion), pilocarpin hydrochlorid
15 | Baryta Glauber salts, blue. vitriol, atropin sul-
[ fate (eolic)
1
16 | Beta-oxy-butyric acid Mixture of sodium earbonate and bicar-
bonate injected into vein
17 | Cairin ! Inactive oxygen administered under
pressure, mixture of sodium earbonate
and bicarbonate administered into vein
18 | Cannabinon, delirium @ Scopolamin
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e = — =
N, POISONS, | ARTIDOTES,
i
19 | Carbon monoxid l Hydrogen peroxid, given in solution or
i injected subcutaneously
20 | Carbolic acid Sugar-lime, Glauber salts
i
21 | Chloral hydrate Strychnin, camphor, digitalein, inhala-
tion of ammonia, injection of ether
Y ' Chloval hydrate,carbon- | Inactive oxygen administered under
| monoxid pressure
22 | Chlorin Sodium hy posulfite
23 | Cicutoxin Chloral hydrate, curarin, inhalation of
| | chloroform
24 | Copper Potassium ferrocyanid
25 | Coronillin Potassinm permanganate
2G5 Corrosive substances— | Vegeiable mucilaginous drinks of starch,
corrosive acids, alka- agar-agar, gum arabie, tragacanth;
| lies and salts althea, saloop, mallow, linseed, poppy
[ seeds, gelatin, glue, egg albumin stir-
| red nnder water; olive oil, milk (for
' corrosive  salts); sodinm  carbonate,
| magnesia carbonica and usta (for cor-
i rosive acids); tartaric and malic acids
I (for corrosive alkalies and alkaline
earths)
25 Delivium tremens, digi- | Chloral hydrate, curarin
talivesin
25 | Diabetic coma Mixture of sodium carbonate and bicar-
bonate injected into vein
20 Hydrocyanic acid Inactive oxygen administered under
pressure, hydrogen peroxid given in
solution or injected snbeutaneously,
potassinm permanganate
30 | Hyoscyamin, homatro- | Pilocarpin hydrochlorid
| pin |
1 |
I ) r - -
81 | Iodin Sodium  sulfanilate and sodium  car-
' bonate, sodinm hyposulfite
Javelle water | Sodium hypozulfite

4z |
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KO POISONS, | ANTIDOTE.

83 | Lead Atropin sulfate, olive il (colic), potas-
sium iodid (chronic); Glauber salts

| (acute from salts)

34 | Morphin and opium Inactive oxygen administered under
pressure, potassium  permanganate,
atropin Isglfal;e, inhalation of am-
moma, injection of ether, camphor,
ihgttal’em

35 I Muscarin |. Atropin sulfate

#6 | Nitrobenzene Inactive oxygen administered under
pressure, mixture of sod. carb. and
bicarb. intravenous

a7 iﬂxaliu acid | Sugar-lime

88 | Physostigmin Potassium permanganate, atropin sulfate

39 | Phosphorus | Inactive oxygen administered under

P V&
pressure, hydrogen peroxid given in
solution or injected subcutaneously,
potassium permanganate, blue vitriol,
mixture of sodium carbonate and bi-
carbonate injected into vein. (The old
antidote was oil of turpentine. )

40 | Picrotoxin | Curarin, chloral hydrate, inhalation of

! chloroform
41 | Pilocarpin l| Atropin sulfate
42 | Poisoned wounds Externally : potassium permanganate,
| chlorine in the form of agqua-chlori,
calecaria, chlorata and nairium hypo-
chlorosum, chromic acid
43 | Potassium chlorate Inactive oxygen administered under
| pressure, mixture of sodium carbonate
| and bicarbonate injected into vein

44 | Potassium cyanid, py- Inactive oxygen administered under

rogallol pressure

45 | Potassium iodid Sodinm hyposulfite

46 | Scopolamin, uraemic | Pilocarpin hydrochlorid

poisoning
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N, POISONS. ANTIDOTES,

47 | Sulfonal Inhalation of ammonia, injection of
| ether, camphor, digitalein

48 | Btrychnin Potassium  permanganate, chloral hy-
drate, curarin, inhalation of chloro-
form, potassinm ferrocyanid

49 | Tetanus bacillus Chloral hydrate, curarin, inhalation of
chloroform
30 | Toxiresin | Chloral hydrate, cc rarin

II1. The prophylactic treatment is very largelv that of
hygiene and is the province of the Board of Health.

1. Articles of food, which ave either decayved, or adultera-
ted with poisons, shounld be confiscated.

2. Poisonous plants and animals should be exterminated,
and a thorough knowledge of them tanght in the schools.

3. Manufacturing, which is likely to lead to the poisoning
of the employed, should be prohibited, or at least the snrround-
ings of the men who work at such industries rendered as
h=althful as possible.

4. The use of poisonous dyes for wall-paper, clothes, toys,
food-stuffs and all sorts of utensils, shonld be prohibited.

5. The entrance inlo dwelling places of poisonous gases
from sewers, water-closets, gaspipes, stoves, ete., should be
prevented by sanitary regulations.

6. The dangers of certain articles of diet should be kept
constantly in the mind of the publie by frequent appropriate
illustrations in the churches, sehools, at home, &e.

7. Antidote cases, ready for use, should be kept in varions
quarters of the town, in village hospitals, &c.

TrE ANTIDOTE (CASE.

Next to the choiee of the proper remedy, the sucecess of
the treatment of a case of acute poisoning depends chiefly
upon how promptly the antidotal treatment is begun., Hence, 1t 18
the duty of every conscientions physician to have in constant
readiness, a case containing everything necessary for coping
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with accidents &e., caused by poisoning. This will enable
him to hurry to the seene of aceident at a moment’s notice.
However, this is only possible when there has been made a
careful, compendious selection of the necessary articles, as
otherwise the volume and weight of the armamentarium would
not admit of ready and comfortable transportation. For each
physician to prepare such a case according to his own ideas,
would necessitate the expenditure of a great deal of thought,
time aud money. A much more economical plan would be for
a number of physicians to arrange at the same time to supply
themselves with such eases, and for this reason the anthor has
described an outfit which is prepared and put upon the market
by Ehrhardt & Metzger, of Darmstadt. Whether the physi-
cian uses this or any other case, the contents should be
practically the following :

In the first place, a small book on poisoning, such, e.q.,
as the present, or a better one.

Apparvatus for chloroforming, for subentaneous injection,
for washing of the organism (salt-sugar transfusion), for wash-
ing the stomach, for opening the mouth and holding it so, for
retracting the tongue, for auseultation, for external friction
(Lufta-sponge), for catheterizing; and for performing a few
simple chemical tests (sugar in the urine, Froehde's reaction
for morphin, ete.), a medicine glass, graduated eylinder and
filter paper are necessary.

As for instruments, it is desirable to have a few forceps,
inclnding artery-forceps, a scalpel, for blood-letting, ete., and
a few mneedles; and in the line of bandaging material, silk,
sponges, cotton and gauze bandages.

Of medicines and reagents, some should be in solution and
some in solid form.

As regards the solutions we need, first, sterilized solutions
for subentaneous injection, in small, sealed glass tubes, especi-
ally of apomorphinum hydrochl. 0,01 : 1,0, atropinum sulfurie
0,001 : 1,0, eurarinum 0,01 : 1,0, digitaleinum 0,01 : 1,0, dinre-
tinum lithio-benzoie, 0,2 : 1,0, morphin hydrochl. 0,02 : 1,0 and
0,03 : 1,0, piloearpinum hydrochl. 0,01 : 1,0, scopolaminum hy-
drobrom. 0,0005 : 1,0, strychninum nitricum 0,005 : 1,0.



3C GENERAL TOXICOLOGY.

Of other fluids necessary, we mention liquor ferri sulfurici
oxydati (for the preparation of the antidote for arsenie), chloro-
form, olive oil, cognac or whiskey, ether, ether aceticus, satur-
ated hydrogen peroxid solution, liquor ammonii caustiei,
liguor ammonil aeeticl, spirits of turpentine, spirits of cam-
phor, acetie, hydrochlorie, and nitrie acids, concentrated sulfu-
rie acid, liquor ferri sesquichlorati, phospho-tungstic acid,
phospho-molybdie acid, mercuric-iodid in potassinm-iodid,
tineture of guaiac, Fehling's solution, solution of iodin in
potassinm iodid (1,0 pot. iod. + 0.1 jodin + ag. dist. ad. 10,0),
lignor plumbi subacetici, solution of argentic nitrate,
solution of sodinm sulf-anilate, sugar-lime solution and dis-
tilled water.

Of substances in the form of powder, there should be on
hand ecaleium earbonieum praecipitatum, magnesinm sulfuri-
cum, natrinm sulfarienm, barinm chloratnm, tragacanth, agar-
agar, starch, eitrie acid, tartarie acid, malie acid, magnesia nsta
ponderosa, magnesinm ecarbonicum, ground roast coffee,
cuprum sulfurienm, aecidum piero-nitrienm, potassinm ferro-
eyanid, sodinm molybdaenienm, plumbie acetate, powders of
tartar emetie 0,1 4- rad. ipeeac. 1,0, others of ealomel 0,5 + tub.
jalap. 1,0, and lastly a mixtare of tub. jalap 10,0 4 eream of
tartar 20,0,

In the line of aseptie, compressed tablets for the purpose
of preparing solutions for subeutaneous injection, it is prefera-
ble to have those which correspond to the solutions mentioned
above. Of other compressed powders and the like we mention
snch of charcoal, salt, potassinm permanganate, sulfonal,
potassium chlorate, tannin, soda, sodinm bicarbonate, eath-
artic acid; cough powders, opinm with extr. ligni. camp.;
sublimate and salt; ealomel and jalap; opium and pulvis
enmmosus ; ammonium-chlorid and licorice; and then, for
washing the organism, sngar 2,0 - salt 0,75 - potassinm
carbonate 0,05, 4 sodinm carbonate 0,05, Ten of these
powders in a liter of boiled water, make asolution sunitable
for introduction into the veins, which, however, must be
filtered before using.

Sundry other substances to be considered are: supposito-
ries for checking diarrheea, for purging and for producing a



GENERAL TOXICOLOGY 31

sedative effect; adhesive plaster, &e., mustard paper, litmus
paper, chloral capsules, lanolin salve, paraflin salve, &e.

In addition, the larger hospitals should keep in readiness
means for stimulating the phrenic nerve, for performing
tracheotomy, for inhalation of oxygen, a spectroscope (for
blood, &e.), a laryngoscope (in case of cedema of the glottis), as
well as larger handbooks on poisons.

VIIIL.—Pathological Demonsiration of Poisoning.

There are many cases of poisoning which eannot as yet be
pathologieally demonstrated, because the changes are not such
as to be seen at a glance, but where resort must be had to the
mieroscope. For years we have endeavored to bring this science,
“pharmacopathology,” into renown with the medical profession.
We have been able, partly by ourselves and partly in conjune-
tion with the gentlemen working in our institute, to show the
pharmaco-pathological changes in poisoning with sodium
oxalate, iron, manganese, chromium, silver, copper, quillaic acid,
sapotoxin, eyelamin, senegin, sodium erotonolate, podophyllo-
toxin, ergot, &e., or to study more closely those changes already
kunown, and to represent them by diagram. The characteristie
changes from which we are often able to conclude as to the
nature of the poison, are found in the kidneys, liver, spleen,
heart, blood, intestinal eanal and lungs. But all of these
ehanges are characteristic only when an early autopsy is made.
Unfortunately, the physician has no right to make a post-
mortem examination in a case of poisoning directly after death,
he is obliged to wait until an inquest is held. In this way
the most valuable time 18 generally lost, so that the varions
organs are nsnally not fit for mieroscopical examination. The
physician should, however, do all in his power to have the
antopsy held as soon as possible.

Coroxer’'s INQUEST.—The conduet of a coroner’s inguest,
the manner of holding the same, taking testimony, procuring
services of experts, &e., is, in the U. 8. of Ameriea, entirvely
in the discretion of that official. Chemical analyses may be
performed at such time and place as the chemist chooses,
All the world may attend the inquest.
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Regarding the bacteriologieal examination, it must not be
forgotten, that even “normal” cadavera contain miero-organ-
isms other than those in the intestinal canal; of these we
mention bacillus lactis aérogenes, bacillus coli communi,
proteus vulgaris, proteus Zenkeri, bacillus albus cadaveris,
bacillus citrens cadaveris, &e. It is not yet known whether
poisons favor the development of certain microbes of impor-
tance in diagnosis.

With reference to the chemical examination, it is import-
ant to remember that the ecadavera of man and of all other
mammals first enter a stage of acid reaction, and then, by
disintegration of the nitrogen-containing component of albumin
into bases, undergo alkaline reaction. The latter makes itself
known by the ammoniaeal odor. Independently, the sulfur
of the albuminous substances is gradually transformed into
simpier combinations, and finally is converted into hydrogen
sulfid or ammoninum sualfid, and is then detected by the odor.
Some poisons favor this change, others retard it. Hydrogen
sulfid eonverts the haemoglobin of the blood into sulf-met-
haemoglobin and, finally, ferrous sunlfid is produced. Both of
these give to the corpse a green color. Mummifieation and the
formation of adipoeire are two remarkable changes whieh may
take place in normal eorpses as well as in those due to poison-
ing. The chemistry of these changes has, as yet, .not been
sufficiently investigated. By decay, we understand a transfor-
mation which takes place in corpses resting in a so1l eontain-
ing atmospherie air. This transformation, which takes place
in corpses of non-poisoned as well as in those of poisoned
individuals, does not give rise to bad odors, since it is com-
bined with oxidation, the final products being: water, earbon
di-oxid, nitrates, sulfates and phosphates.

The following table contains some of the most conspicuous
changes in the eadaver. It will facilitate the recognition of
conditions in the autopsy:
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TABLE OF PATHOLOGICO-ANATOMICAL TINDINGS, CHARACTERISTIC IN
CERTAIN CASES OF POIROKRING.

1
NO. ‘ FINDING : FOINTS TO POISONING BY @

‘ Defluvium capillorum in non- | Arzenic, when the course is not

syphilitic individuals Very acute
| | [neen discoloration of hair Copper, in chronic cases
‘3 | Contraction of pupils still pre- | Physostigmin
| sent at time of antopsy |
4 | Marked dilation of pupils still | Atropin, scopolamin, hyoscyamin
| Ppresent during autopsy
3 Extensive papular, pustular, | Corrosive acids, alkalies, chro-
or ulcerative changes of mates, carbolic aurl iodin, bro-
the skin min, ergot
6 | Atrophy of muscles Lead, arsenic, ergot, poizon of
Lathyrus
T | Griffin-claw (Greifenklane) Ergot, administered some time
previous to death
& | Icteric and peeudo-icteric dis- | See page 17, No. 34
coloration of the skin |
o l Skin shows black patches Silver, arsenic

10 | Post-mortem spots of marked- = Hydrocvanic acid, potassium cy-
| Iy bright red color anid, earbon monoxid

11 | Multiple hsemorrhages into  Phosphorus
the skin

12 | Cadaver markedly well pre- | Arsenic
gerved, or mummified

13 | Dry gangrene of some of the

Sphacelinic acid
limbs

14 | Corrosion of lips and corners | Corrosive alkalies, corrozive acids.
of mouth | free haloids, corrosive salts

15 | Perforation of nasal septum | Chromates (protracted action in
in non-syphilitic individuals | the form of dust)

16 | Perforation of frenulum prae- = Chromates (protracted action on
putii in persons not suffer- the epidermis)

ing from genito-urinary dis-

enses '
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I

trails pervaded by odor of
bitter almonds

anid, nitrobenzene

X, FINDING : POINTS TO POISONING BY :

|

17 | Dark line on the gums Lead, mercury, silver, bismuth

18 | Stomatitis, glossitis and loose . Mercury. bismuth
teeth |

19 : Necrosis of jaw Phosphorus (inhaled)

20 Gastro-adenitis Phosphorus, arsenic, antimony

| '
21 | Mineral particles in gastro- | Arsenious oxid, metallic arsenie,
| intestinal canal . arsenious sulfid, antimony, anti-
J i monions sulfid, calomel, mercu-
| ric oxid, mercuric iodid, chrom-
'l | inm preparations
22 | Green shining particles Cantharides
I
23 | White crystals of the appear- | Oxalic acid. acid potassinm ox-
| anceof flour, solidly attach- | alate
ed to the walls of the in- |
I testine I

24  Small pieces of wood in the FPhosphorus (matches)
gastro-intestinal canal

95 | Leaves of a dicotyledon in the | Hyoscyamus, Datura stramonium,

gastro-intestinal canal Atropa Belladonna, Nicotiana
tabacum, Aconitum napellus

26  Fragments of hair-coated | Strychnos nux vomica (bachelor-
seeds in the gastro-intestinal buttons)
canal

97 | Seeds or fragments of non- | Cytisus-laburnum, Hyoscyamus,
hair-coated seeds in gastro- Datura stramonium, Ricinus
intestinal canal

9% Particles of plant belonging to | Sabina, Thuja, Taxus
the coniferae in the gastro-
intestinal canal

24 | Particles of mushrooms in the Amanita muscaria, Agaricus phal-
gastro-intestinal canal | loides, Helvella

I L)

30 | Cavities of the body and en- | Arsenic, tellurium, ether bromatus
trails presenting the odorof |  (ethyl-bromid or hydro-bromic
garlic | ether), phosphorus

81  Cavities of the body and en- ‘ Hydrocyanic acid, potassium cy-

e —— e =
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NO. FINDING : POINTS TO POISONING BEY :
42 | Cavities of the body and en- | Sabina, Thuja, Taxus, Ruta
trails smell like spiritz of |
turpentine |
33 | Cavitiez of the body and en- | Eau-de-cologne, perfumed cor-
| trails have a pleasant odor dials, amyl-nitrite
84 | Cavities of the body and en- | Eihyl-di-acetic acid (ethyl-aceto-
[ trails smell of acetone acetic ester), formed in diabetes
35 | Cavities of the body and en- | Aleohol, ether, amylene, amylene-
trails have other peculiar | hydrate, chloroform, camphor,
odors anilin, carbolic acid, nicotin,
iodin, bromin, chlorin, hydrogen
| sulfid, ammonia, hydrochloric
- acid, acetic acid, opium
36 Contents of stomach and in- = Phosphorus
teztine luminous in the dark
37 | Walls and contents of gastro- | Acids, acid-salts
| intestinal canal markedly
| acid
88 | Walls and contents of gastro- | Potassinm cyanid, caustic alkalies,
intestinal canal markedly alkaline earths
alkaling
80 | Walls and contents of the | Lead, bismuth, mercury, copper
rastro-intestinal canal turn
{ Dblack on touching with am-
| monium sulfid, or on ex-
postire to its vapors
40 I Villi of small intestine turn | Silver
black spontaneously
41 | Walls and contents of the up- | Nitric acid, picric acid, picrates,
per intestinal canal of a plumbic chromate
. vellowish color
42 | Walls and contents of the | Scheele's green, Schweinfurt green
upper intestinal canal of a (Paris green), cupric sulfate, ver-
greenish color digris
43  Walls and contents of the | Iodin, bromin, potassinm chro-
upper intestinal canal of a | mate, phosphorus (icteric)
brownish color
41 | Walls of large intestine dark = Bismuth

| colored
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N, FINDING ; POINTS TO POISONING BY :
45  Lower portion of small intes- = Mercury, arsenic, antimony
tine and the entire large in-
testine dysenteric
46 | The entire intestine dysen- | Castor beans (Ricinus)
teric
i7 | Multiple hmemorrhages into | Phosphorus, arsenie, baryta
the gastro intestinal canal
48 | Fatty liver - Phosphorus,  phallin, Poley-oil,
arsenic, antimony, ammonia,
iodin
49 | Fatty degenervation of heart, | Phosphorus, phallin, arsenie, anti-
kidnevs, and muscles mony, ammonia, iodin
30 | Kidney produces a grating | Mercury, oxalic acid, oxamid,
sonnd on entting lead (in chronic cases)
3l | The glomeruli appear as black | Silver (in chronic cases)
spots upon the ent surface
of the kidney |
52 | Glomerulo-nephritis Cantharidin, iodin, osmic acid and
‘ its salis
53 | Even macroscopically, the | Corrosive acids, corrosive alkalies,
| kidney shows reddish brown . corrosive salts, phallin, cyela-
eylinders min, helvellaic acid, potassivm
i chlorate, ete,
X Liver, on cut surface, shows | Silver (in chronic cases)
black discoloration of the
connective tissne and vessels
3| Pulmonary oedems: Muscarin, pilocarpin, nicoting, mor-
phin
| Diseased  condition of the | Frgotism, lathyrism, pellagra

spinal cord

When preserving blood for spectroscopic examination, we

must remember that some blood changes, as, for example, the
formation of methaemoglobin, ars very transient, therefore,
this examination must be made at onee, if, indeed, we wish to
draw conelusions from methaemoglobin  formation. Other
changes, such as the presence of carbon monoxid-haemoglobin,
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which can be detected by the spectroscope, may be preserved
by excluding the air from the blood as eompletely as possible,
This result is most readily obtained by sealing the blood in
glass tubes.

The more detailed examination of particles of poison and
of the suspicious contents of the gastro-intestinal tract, is left
in the hands of the chemist. However, the coroner ean order
that the examination be made under the supervision, or with
the assistance, of a physician. But, as a rule, this is not done.
Nevertheless, the physician is often enabled to draw important
conelusions as to the nature of the poison at the time of the
autopsy, even when there are present no extensive anatomical
changes and without the aid of finer chemical tests. To this
end he must direct particular attention to the points given in
the above table, during the examination of the vomit, and of
the remaining particles of food-stuff, and during the auntopsy.

IX.—Chemical Detection of Poisoning.

L—GENERAL REMARKS ON THE CHEMICO-LEGAL EXAMINATION.

The detection of a poison by chemical means has, natur-
ally, great weight as evidence, since the actual finding of the
* corpus delicti” more completely establishes the fact of intro-
duection of the poison into the body than counld anything else,
However, this actnal finding of the poison does not prove, by
any means, that death, in any partienlar case, was caused by
it. For,in the first place, we have to consider that most
poisons serve as medicines; secondly, the possibility of intro-
duction of the poison post mortem, with the intention of
exciting suspicion. In this latter ease, the anatomical
changes, peculiar to the poison in question, will be wanting.
Besides, in such a case, the poison will have penetrated
through the walls of, and into neighboring organs, in obedi-
ence to physieal laws, and will not have been earried by the
blood to remote organs. However, in eases where artificial
respiration had been practiced for some length of time. or
where the corpse had been moved about to a great extent, the
poison, introduced post mortem, may reach the most remote
organs within a cowmparatively short time. Therefore, as a
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rule, the detection of a poison is of value as conclusive proof
only, when the symptoms during life, and the change found in
the autopsy correspond to those, typieal of this particular
poison. On the other hand, this detection is not absolutely
necessary; that is to say, we are by no means justified in con-
sidering the guestion of poisoning as dismissed, because the
expert failed to find any poison at all. The poison may have
been voided by vomiting or by the organs of exeretion; it may
have decomposed or oxidized (e g., phosphorus). In such
instances we wonld find nothing, or merely chemieally altered
produets, none of which would be of muneh value as conclusive
evidence (¢. ¢., phosphorie aeid, which occurs normally in
every part of the body). We mention further the difficulty of
research, which obtains in ease of some organie substances,
used in minimal quantities, which call for the exercise of the
greatest caution and skill upon the part of the expert. He
confronts the utmost difficullies. He must separate the poison
from a large bulk of organic material, in which he must search
for it, and obtain it in a pure condition, to be valuable as proof.

An especial difficulty is caused by the faet, that in corpses
of non-poisoned individuals, substances may spontaneously
form, which are of greatest chemical similarity to our most
poisonous alkaloids, This is true to such an extent, with
reference to the general group reagents, that those poisons
have not only been mistaken for true alkaloids in the past,
but this error is scarcely avoidable even at present. These
substanees we call, following the procedure of the late Italian
chemist, SELyr, “ ptomaines.” (The word should rather be:
“ ptomatines,” as grammatically the correct, from mroua,
araiperol).  The difficulty is still further inereased, since
these substances may give rise to errors due, not only to their
chemical behavior, but also concerning the pharmacological
action, as some of them are exceedingly poisonous, and in
action closely resemble vegetable poisons. Aecording to
Briecer, one of them, the eadaver-muscarin, is identieal with
the muscarin of Amanita museazia, both in chemieal com-
position and in its action upon the glands, heart and pupil.

In doubtful eases of poisoning by vegetable poisons, it is
consequently imperative to prove the presence of the poison,
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not merely by chemieal means, but additionally, by the phar-
macological experiment.

Here the situation obtains, for which the German law
provides, that the chemical investigation shounld be made in
conjunction with a physician (specialist in pharmacology) for
the purpose of physiological detection of the poison. Itis
possible to conclude with certainty, that the deceased sue-
eumbed to a partienlar poison, only, when the chemist and the
pharmacologist arrive at the same diagnosis, and when this
diagnosis corresponds with the symptoms, observed during
life, by the attending physieian.

It cannot and it should not be considered the duty of the
physician to make the purely chemieal investization of rem-
nants of food, of the vomit, of ejections, of the contents of the
stomach and intestine. DBut he shonld know the ecourse of
analysis so as to be able to understand and, possibly, to eriti-
cise the testimony of the chemist. We shall, therefore, discuss
this important topic somewhat minutely in a later chapter.

The wvessels in which the substances are handed over to the
expert chemist, must be well closed and also sealed. The
examination must be made in a room used, for the time being,
for this analysis exclusively, and aecessible only to the
chemist. All necessary apparafus and wfensils must be chemi-
cally pure. It has frequently happened that poison, chiefly
arsenic, was introdueed into the material by the reagents used.
All reagents must therefore he tested particularly in regard to
their purity. The assnrance that they were purchased as
“chemically pure” does not suffice. The precantions observed
to prevent such an introduetion of poison during the course of
analysis, must be especially mentioned in the official report of
the chemist.

Fortunately, we have at our disposal means and ways of
forensie chemical analysis for the detection of all conceivable
poisons. It is desirable, in order to test for all of these, to
divide the suspicious material into five portions. I, serves for
the detection of volatile substances; 1T, for acids and alkalies;
III, for alkaloids and glycosids; IV, for metals; and V, is
reserved in case of accidents or need. One portion may be
used for different purposes, e. ¢., detection of volatile matter
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and metals. Lastly, we should also have a sixth portion to
use for the purpose of making so-called preliminary tests.

It is desirable, and the law of certain countries prescribes
for all cases of forensie chemical research, that the poison be
presented to the jundge and the jury in a permanently stable
condition, eapable of impressing the senses. TForensically
this is ealled the corpus delicti. Of sueh we mention the
platinum double-salts of mmmonia and of alkaloids, Prussian
blue from kydrocyanic acid, mirrors and spots of arsenic and
antimony, phosphorus as such, mercury in the form of red
mercuric iodid, oxalic acid as caleium oxalate, fragments of
the elytra of cantharides, seeds of Hyoscyamus, hulls of
berries  of Atropa Bellodonna, leave-fragments of Digitalis
purpurea, &e.  We will never be able to obtain the total
quantity of the poison from the cadaver, for the reason that
this wonld necessitate working the latter up in its entirety.

II.—THE S0-CALLED PRELIMINARY TESTS.

The table p. p. 33-56 econtains some points to be consid-
ered here, such as: reaction. identification of vegetable
fracments, of elytra of cantharides, fragments of arsenic, &e.
Without detriment to the material, the physician in charge of
the ease may establish to a degree some of the same facts that
will be afterwards ascertained by the chemist. Tt is left to his
ool will as to whether or not he will make a test by applying
his tongue to some of the material; the chemist must do this,

A further test with reagent-paper, applicable by the phy-
sician at the time of death, consists in exposing to the vapors
arising from the contents of the stomach, a piece of reagent-
paper moistened with newly prepared guaiac-tineture and
cupric sulfate, in a closed bottle, at the temperature of the
room. If this is turved blue, the suspicion of the prasence of
hydrocyanie acid is justified. A strip of plumbie acetate-paper
and another one of argentic nitrate are conseeutively intro-
doced into the bottle and fastened between the neck and
stopper. The bottle i1s gently warmed by dipping 1t into
warm wafter. If both strips are blackened, hydrogen sulfid or
ammontwm sulfid are present, which of course may have been
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produced by putrefaction. If only the silver-paper is black-
ened, phosplorus is present.

There are two additional preliminary tests to be consid-
ered by the chemist, that by means of metal strips and the
dialytic one.

The Test by Means of Strips of Metal.—The contents of the
stomach and intestines, or the disintegrated organs ave finely
distributed in water, and the faintly acidulated magma is
introduced into four vessels. Into these we put bright plates
of the following kind : into the first, zine ; second, iron ; third,
copper ; fourth, a zine-platinum-couple. The zine turning black
indicates a likelihood that a mefal is present ; if the iron turns
red, copper is indicated ; if the copper receives a silvery white
coating, this shows the presence of wmercwry. If the platinum
“turns black, antimony is present. If the copper did not
change and we proceed to heat it in the liqunid, acidulated with
hydroehlorie acid, it may turn gray; this shows the presence of
arsenic. The gray film dissclves on warming in ammonia,
giving a solution that allows of the detection of copper-arsenid,

The Test by Dialysis, invented by GraHaM, depends upon
the fact that all erystalloids will pass comparatively readily
through parchment-paper into distiiled water, and thus allow
of a separation from albumin, mucin, glue, blood-coloring
matter, &e. Poisons, as sfrychnin, morphin, atropin, have thus
frequently been found, quickly and surely.

1II. —SUBSTANCES THAT MAY BE DETECTED BY MEANS OF
INSTILLATION.

In case the mwaterial to be examined is strongly alkaline
from the outset, the substances are directly distilled, furnish-
ing ammonia and the so-called higher ammonias (metlylamin,
cthylamin  and the dicmin-bodies, &ec).  Nicofin and coniin,
which under these cireumstances may also distil off, at higher
temperature, we generally test for when approaching the
alkaloids. We shall later refer to anilin, which may be found
at this stage. If the alkaline reaction was caused by pofas-
stum cyanid, the decomposing influence of earbon dioxid of the
air will cause the passage of some lhydrocyanic aeid into the
distillate.
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If chloral hydrate was present, the decomposing action of
strong fixed alkalies will give us chloroform in the distillate.

The following table contains a sketch of the most impor-
tant substances which can be separated by means of distilla-
tion. (The abbreviation ppt. signifies: precipitate.)

TABLE OF VOLATILE POISONS SEPARATED BY DISTILLATION.

L From alkaline solutions we obtain: amanonia, the frequently occeurring
cadaver poisons, such as amins, divmins, ete,, and volalile allaloids.
II. From aecid solution: zecording to DracExDporrr, the lollowing are
obtained:
1. Vapors which pass over, colorless: distillate sentral.

= = = — =

() EASILY VOLATILE SUBSTANCES; ODOR OF ALCOHOL, ETHER, ete.

I 1. Distillate warmed with alegholic KOH and
anilin, productive of iso-nitril-reaction :

Vapors contain chlor-

al. They furnish Chlorolorm.
CaCl: when passed | 2. Distillate does not furnish isonitril:
over glowing lime | Ethylene elhilarid,
in a current of boiling point 4 85° C., or
steam. l Arnns Ether,
L volatile at + 105° C,
[_ 1. It has the odor of :
Alcakol.
2. It has the odor of ;
The filirate upon ad- It hius the of Ether,

{IEEJI.;IH;*:I:.}L tl]‘::d.l ;ud:_ 1 3. When heated with Ba (OH), it furnishes bar-

form reaction inm-acetate :
Avetie ester,
4, The icdoform precipitate is amorphous :
Acerone.

Ti]"" *iiﬁt]]h'#‘: ﬁm'f"’;"f | 1. These furnish with HNO, Nitro-benzene :
senzene, Petroleiim, | Banetne

ete. It consists of 4
water and oily drops
on top of it i

2. They furnish nothing :
Petralenm,

With acid solution of plumbic acetate, black ppr.
Iyidrogen sulfid.

I
|
[
The distillate smells |
]
| Will rapidly discolor a 1 p. c. blood solution.
|
|
4

of rotten eggs,

T P  With NH; and sugar of lead solution it produces
The distillate is of a black ppt.

fetid, alliaceous 4 Carbon-diaulid.

s I It will not change a 1 p.c. blood solution.
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(b} DIFFICULTLY VOLATILE BODIES,

A larger amownt must be distilled off: then agitate the distillate with ether.

Ether residue :

Smells of ethereal oil,
and is

Laiguid.

1. Smells of:
s=pirits of Turpentine, (0l of Rae, 0§l of Ledom,

il ol smvinm.
2, Bmells of;
0il of bitter nlmonds,
(a) It will produce anilin when treated with Zn
and H.S0,
Nitrobenzene,
(b) It will not give this reaction, but when oxi-
dized at the air produeces benzoic acid:
Benzaldebyde (oil of bitter nlmomnds).
8. It has o pungent odor causing inflammation
of eyes and nose:
Mustard=oil, garlic-oil.

Smells of ethereal oil,
and is

=olid.

1. H.50, will eolor red. brown to violet:
Ledum-comphor.

. H:80, will produce a red color, only upon ad-
dition of acelic acid containing a trace of {ror:
Thymaol.

3. H;80, produces no color:
Camphor. :
4, Of intensely yellow color, hexagonal plates;
specific odor of:

=]

Todoform.

(Bromoform, in contradistinetion to iodoform, is
liguid, and can be distilled).

Smells of ereasote. .. ;:

1. With ferric chlorid + water, Iue violel: free
Plhenol.
2, With Fe.Cl: + alcohol, green:
Ureasote,
Both substances, when applied to the epidermis,
produce white spots and deaden the sensibility.
The coupled phenol, e.g, of the liver, can not be
directly obtained by this method; see p.

LT s L

It smells of chloral, and produces with KOH
chloroform:
Chloral hydrate.
The main quantity of chloral, however, does nof
distil off.

1. With H.80, red:

Amylic nlecahol.

o fanel ol 2. Not red with H.S0,, but the odor persists:

Arom of Hum, Arne, Cognane, &e.

8. H.80, destrovs the aromatic odor:
Essences of BEum; Arac; Cognne, & e imitnrions.
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2, Distillate colorless, of acid reaction.
Paper moisten- | No blue colora- | Shaken with ether, Exactly nentralized,

ed with guaiac | tion of guaiac | furnishing erystals: 1t will color ferric
tincture + Cu | paper, ppt. with | these turn with fer- chlorid  brownish-

S0y 1s turned | AgNO,: ric chlorid red. Silver solution

blue; curdy, | viofel: | yellow: is is not

white ppt.with reduced | reduced

AN,

Hydro=cynnic Hwidrochloric splicvelic | Beweoic Formiec Aeetie
weid. aeiid. neidl. acid, ncid. | acid.

4. Distillate  bleaches litmus, turns potassinm-iodid-starch [Wue ;
Chforin by pechlorous acid,

4. Colored vapors—Bluc-violef © loding OrMinge: Bromin.

. Luminous vapors: Phosphoerus.

IV.—ANALYTIC COURSE FOR THE ISOLATION AND IDENTIFICATION OF
ALEALOIDS, GLYCOSIDSE, BITTER PRINCIFLES, ETC.

For this purpose we have a series of methods, with which
the physician should be familiar if he wants to get a proximate
idea of the detection of the pertaining substances. In
general, all of these methods have () a desirable and (n.d.) a
non-desirable collateral :

(dd.) We find besides the alkaloids and glycosids in ques-
tion, some substances, as ecantharidin, digiloxin, picrotorin,
which do not, strictly speaking, belong here, but :

(n.d.) Frequently, however, we find most of the ptomaines,
which is disagreeable to such an extent, that the detection of
the poison really in question is often made a task of extraor-
dinary difficulty.

1. Methods of Extraction. DBefore the detection proper
of a poison is possible, it has to be extracted from solid masses
or from mixtures forming a mash. Extractions of such a kind
obtain in the research of leaves, barks, roots, poisonons bread,
poisonous meat, and of organs, or of the contents of the intes-
tines of poisoned individuals.

() Boiling by water isat the same time the siimplest and most
imperfeet method, for the reason that many sabstances are insoluble
in water, while a great number of others are decomposed by it; and
furthermore, under this treatment human or animal organs are trans-

formed into a pulp. However, as far as parts of plants are concerned,
this method forms a =atisfaectory preliminary procedure,
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(h) Extraction by acidulated water, cold or warm, is appli-
eable if an alkaloidal poison iz suspected, manv free alkaloids heiug
insoluble in water, while their salts are scluble. The acids most
frequently used for this purpose are hydrochlorie-, sulfuric- and tartaiic-

e,
- (¢) Extraction by alkaline water is of muse for obtaining =

poisononus organic acid, sinee the alkali-salts of many acids are more
soluble than these, Ammonia is nsed az a rale,

(ff) Extraction by aleohol, warm or cold, is commendable
mainly for vomit, eontents of intestines and animal organs, since gela-
tin, albumin, eoloring matter and many inorganic salts are the more
insoluble in aleohiol in proportion as this is stronger. The alkaloids
are, as a rule, well dissolved by alechol. An important advantage of
alecholie extraction is offered in the faeility of ready separation of the
extract from the aleohol by distillation.

(¢) Extraction by ether, upon alkaline reaction, is an excellent
method for alkaloids, which in the free state are, as a rale, readily
soluble in ether. A type, such as BOXHLET'S apparatus is preferably
used in this case.

() Extraction by chloroform or mixtures of ehloroform and
ether (with and without aleohol) must be considered in the case of
substances which are insoluble in ether (sapofoxin, guillaic ocid,
eurarin), and it is performed in the same manner as with ether.
However, we have to consider that in order to evaporate the chloro-
form entirely, the extract has to be heated to a higher temperature
than is the case when ether is used. The same apparatus may be here
used as for ether.

2. Methods of Agitating (or Shaking) are to be con-
sidered in ease we want to separate the poison from liguids,
The advantage of these methods consists in obtaining the
substances in a very pure state.

() Method of Stas, This refers to most of the alkaloids
known thirty vears ago, and to some glycosids (digitalin) and some
indifferent substances (picroforin).  Sras applied this method for the
first time in 1851, at the oceasion of the famons trial of ** Bocanug ™
and he snceeeded by its us=e in detecting ndcofin in the organs,

In short, this method is based upon the faet, that many alkaloids
can be obtained from alkaline solutions, by agitating (shaking) these
with ether, from which latter they can then be separated by evapora-
tion or by shaking with acidulated water. Of substances ineapable of
izolation in this manner, we mention morphin, farcein, muscarin,
curarin, eytisin, In case the mass to be analyzed eonsists of a pulp or
mash (contents of intestines), or of an organ (liver), we must first
extract the substance with alcohol containing fartfaric acid and then
evaporate the aleohol at + 35° C,
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Hilger and Kuester have proposed to extract the masses to be
analyzed, with water acidulated with tertaric acid, at + 500-60" C, then
to coneentrate the filtrate, to add gypsum and desiceate the mass. The
acid gypsum powder is extracted by means of ether in SOXHLET'S appa-
‘ratus, rendered alkaline by sodium earbonate, dried again and ex-
tracted again with ether., It is claimed that under these conditions
even morphin will pass into the solution and after some time deposit
in ervstalline form at the walls of the apparatus,

(%) Method of L. von Uslar and T. Erdmann. This is very
similar to that of STas, amylie alcohol being used instead of ether, the
former dissolving alkaloids and glyeosids in larger proportion.

() Method of Fr. Jualins Otto and Robert Otto.  This is
an improvement npon and eombination of the two preceding methods.
In general, ether is used for shaking and afterwards warm, amylie
aleohol for the isolation of morphin and nareein.  This is a decided
improvement as compared to method (b), since amylie alechol is not
particularly eommendable for shaking purposes, in the first place
beeanse it strongly irritates the mueous membranes of the chemist;
secondly, it eontains, from the start, poisonous bases, and thirdly, it
dissolves to a great extent ptomaines, which we do not want at all in
the analvsis,

() The methods of Prollins, of Hasemann and of Thomas
use chloroform as a means of shaking., If the extraction by means of
chloroform was applied to parts of plants containing chlorophyll, this
coloring matter would also be dissolved. In order to avoid this, the
aleoholie solution, frequently of intense green color, is treated, accord-
ing to BECKURTS, with barinm hydrate water in exeess. This precipitates
all echlorophyll, as barinm-evanphyllinate (according to TSCHIRCH
barinm-phylloeyvaninate), which is entirely insoluble in aleohol.  Alka-
loids are not precipitated at the same time. Filter and remove the
excess of baryta by means of earbon di-oxid.

(¢) In the method of A, Seyda, ether, chloroform and amylic
aleohol are used.

() Method of Dragendoril, Originally it applied merely to
stryehndn and bruecin, but gradually DRAGENDORFF and his numerous
pupils have extended its applieability to a great number of substances.
Proceed as follows: Extraect the masses in question by means of very
diluted sulfurie acid at + 50" O, coneentrate to syrup eonsistency, add
mueh aleofiofl and filter after 24 hours. Now all organie substances in
question are eontained in the solution, from which distil off the
aleohol,  The elear acid solation (eventually filtered again) is sueces
sively shaken with Pelrolenm-ether, then twice with benzene and finally
with ¢filoraform.  After removal of the chloroform, render the residue
ilfealine by means of ammonia, and again proceed to shake sucees-
sively with petrolenm-ether, benzene and chloroform, and finally, in
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addition, with amylic alcoliol and in a warm condition. Thus we obtain
seven or eight portions. Of the numerous substances which these
may contain, we merely mention a few for each portion, remark-
ing in advance, that certain substances will have to be mentioned
several times, for the reason that they pass into a number of different
extracts,

Portion I, obtained by treating the acid solution with
petroleum ether, may contain : piperin, pieric acid, salicylic acid,
benzoic acid, carbolic acid, camphor, cardol, ete., as far as these sub-
stances had not partly been removed with the aleohol distilling off,

Portion II, obiained by treating the acid solution with
benzene, may contain: coffein, cantharidin, anemonin, santonin,
colocynthin, colocynthein, colchicin, colchicein, digitalin, grotiolin,
casearillin, ericolin, bitter principles from Quassia, Artemivia Absinth-
fum, Menyanthes, Cuicus benedictus, ete,

Portion I1I, obtained by treating the acid solution with
chloroform, contains, according to DRAGENDORFF : papaverin,
nareein, digitalin, digitalein, convallamarin, helleborvein, soponin,
senegin, solanidin, picrotoxin, Ilycoconitin, myocltonin, colchicin,
colocynthin, ete.

Portion IV, obtained by treating the ammoniacal solution
with petroleum ether, mayv contain: strychnin, brucin, veratrin,
gelsemin, aconitin, delphinin, sabadillin, emetin, coniin, methyleoniin,
cotthydrin, lobelin, wicotin, piperidin, spartein, gquinin and many
different plomaiines, We may advantageously separate volatile alka-
loids, such as nicolin and coniin, without shaking with any solvent,
by rendering the extraet alkaline with potassinim hydrate solution from
the start, and subsequent distillation in a eurrent of hydrogen.

Portion V, obtained by treating the ammoniacal solution
with benzene, may contain: stryclindn, brucin, emetin, gquinin,
conguinin, cinchontn, codein, thebain, narvcolin, atropin, hyoscyamin,
cocain, physostigmin, aconitin, nepalin, lycacondtin, myoctonin,
delpliinin, delphinoidin, veratrin, sabatrin, sabadillin, pilocarpin.

Poartion VI, obtained by treating the ammoniacal solution
with chloroform, contains residues of cinchonin and papaverin,
as well as narcein, cinchonidin, berberin and small guantities of
morphin and musecorin.

Portion VII, obtained by treating the ammoniacal solution
with amylic aleohol, contains: morphin, solanin, salicin, as well as
residues of convallamarin, soponin, sencgin, and narcein.

Portion VIII, viz., the residue which had not been taken up by
any of the solvents used, is evaporated to dryness after addition of
pulverized glass, then powdered and extracted with warm chloroform,
which will dissolve enrarin and the main quantity of muscarin.
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3. The Methods of Precipitation differ in that some of
them serve the purpose of obtaining in the precipitate, the
substances sought for, while others, conversely, exclude these
from the ppt. In the latter case the ppt. consists of : coloring
matter, tannins, albumins, mucous matter, &e., the main gnan-
tity of which is precipitated from a varying mixture of organie
and inorganie material. The substances, which are included
in this preeipitate, do not interest us here, but they would in
every case be the souree of great disturbanee in the matter of
chemieal isolation and purification of the poison. We mention
the following methods as examples:

i} Precipitation according to Sonnenschein and Palm.
According to SoNNENsSCHEIN, the mass in question is extracted with
water which had been strongly acidulated with HCI, the extract evap-
orated at 4+ 30° C. to syrup consisteney, and again diluoted with water.
Filter and add to the filtrate p.hr.l.\';}fm-mrif}j.ffﬂ”ﬂ_'--r!1.'4'rf, The pl‘cnipit;tt‘u
formed ineludes all alfaloids, but neither all glycosids nor picrotoxin
and dipfforin.  Wash with water eontaining some phosphomolvbdice
acid and nitre, and finally introduee the moist ppt. into a flask. Now
add barinm hydrate until alealescency obtains, and distil at the tem-
perature of boiling water. The wapors which pass over contain
ammonda and all volatile bases,  Towards the end, when merely water
passes over, cool the contents of the flask and precipitate barinm ear-
bonate by means of CO.; do not filter but evaporate to dryness and
extract the mass with strong aleohol. All the fixed poisons liberated
from their phosphomolybdie-compounds by barinm hydrate, will pass
into the aleoholie solution, whieh is evaporated.

This method is suitably modified aceording to PaLM, by using
water, slightly acidulated with sulfurie acid, for the extraction of
organs or the pulp of food, and precipilating the filtered extracts by
means of sugar of lead solution,  Of the known poisons only guillaic
reddl is thus preeipitated. Now filter and precipitate with ammoniacal
sugar of lead solution: all glycosids, e g., sapotoxin, digitalein, conpeal-
famarin, helleforein, adonidin, ete., as well as pieroforin.  This ppt.
after decomposition with hyvdrogen sulfid is separately analvzed. To the
filtrate, which iz tolerably elear, and which econtains neither sogar nor
wlue and coloring matter, an excess of diluted sulfuric acid is added,
which precipitates all lead in the form of plumbie sulfate, Then the
filtrate is treated aceording to SONNENSCHEIN by precipitating with
phosphomoly bdie acid, ete.

(4 Precipitation according to Brieger, invented in 1586,
is particularly adapted to the detection of ptomaines in parts of the
ecadaver., The chopped parts are extracted with water ceidulated by
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Fi'!;:’f.!'ﬂl(‘ﬂ:’i)}‘fﬂ acid, and also boiled for a few minutes, Filter, evaporate
the filtrate to syrup consisteney and add 96 per cent. aleohol in excess,
This leaves a great amount undissolved (albumin, pepton, ete.) The
aleoholie solution is filtered and, while still warm, alcoholic sugar of
lead solution és added. The lead preeipitate contains no bases. Filter
again. Remove lead from the filtrate by means of a eurrent of hydrogen
sulfid and preeipitate the resulting clear filtrate with alcoholic corrosive
sublimate solution. This precipitate contains a part of the pfomaines and
alkaloids, while its filtrate contains the remainder, which, after removal
of mercury and aleohol, is preeipitated by plospho-molybdie acid. For
the purpose of further charaeterizing and isolating the ptomaines, pre-
cipitations are resorted to, by means of platinie chiorid, auric chilorid, ete.

4. Method of Detection by the Aid of Reagents. We
use two kinds, viz., reagents for precipitation and reagents causing
changes of color. We have mentioned some of the more promi-
nent reagents for precipitation in discussing the methods of
SoNNENsSCHEIN, Pary and Briecer. We review these in the
table pages 49-51.  The color reactions are necessarily per-
formed with the questionable substances in a pure, dry state.
The precipitates produeced by the pertaining reagents will keep
for days, but the color changes are very evanescent, and require
for their study incessant observation, beginning from the
moment when the reagent is added to the contents of the
watchglass or small dish, Failing to do this we will overlook
the most important change of shades. Some of these colors
will show characteristic absorption bands on spectiascopic
assay.

A few substances, as cocain, physostigmin and afropin,
may be detected by peculiar odor reactions. Many alkaloids
and glycosids are detectable by the polariscope and spectros-
cope.

TABLE OF THE MOST IMPORTANT REAGEXTS FOR ALKALOIDS
AND GLYCOSIDS.

e | NAME AND COMPONEXTS oF THE : )
No. REAGENTS. WHAT IT FREODUCES.

FRECIPITATION REAGERTS.

1 | Ammonical sugar of lead White precipitation of all glyco-
sids, very voluminous

2  Reagent of de Vry-Sonnen- | Precipitation of alkal_c-i'ds and
schein: Phosphomolybdic acid glycosids in acid solution, white
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NAME AXND COMPONENTS OF THE
REAGENTS.

| WHAT IT PRODUCES,
|

3 | Reagent of Scheibler: Phospho-
tungstic acid

Precipitation of alkaloids and
glycosids in hydrochloric acid
solution, white

4 | Reagent of von Planta,Ferdinand
Mayer, Tanret, etc.: Mercuric-
potassinm-iodid

Precipitation of alkaloids, albu-
min, albumoses, ete., mostly in
acid solution

Reagent of Dragendorff: Potas-
sinm-bismuthic-iodid

| Precipitation of alkaloids in acid
solution, erimson

6| Reagent of Marmé: Potassium- | Precipitation of alkaloids in acid
cadmic-iodid solution
7 | Potassium - zinc - iodid, concen- | Precipitation of alkaloids in acid

trated agueonus =olution

solution, for narcein and codein,
beautifully crystalline

8§ | Reagent of Bouchardat: Todin-
potassinm-iodid

Precipitation of alkaloids, vellow-

-

ish-brown, later on crystalline

9 | Reagent of Dittmar: Solution of | Precipitation of alkaloids con-
chlor-iodin taining the pyridin nucleus,
| yvellowish-Lrown
10 | Brom-potassium-bromid Precipitation of many different
alkaloids :
11 | Bromin-water, saturated solu- | Precipitation of many different
tion alkaloids, brownish
12 | Platinic chlorid, conecentrated i Precipitation of most alkaloids in
agueons or alcoholic solution erystalline form
13 | Auric chlorid, agqueons solution | Easily decomposible, erystalline,
precipitation of most alkaloids
14 | Mercuric chlorid, concentrated | White precipitation of many
agueous or aleoholic solution | alkaloids and ptomaines
15 | Potassium di-chromate, concen- | Crystalline preeipitation of many
trated agueous solution | alkaloids, yellow
16 | Potassium permanganate, ague- Characteristic precipitation of
ous solution many alkaloids
17 | Picro-nitric acid, viz., nitric acid | Characteristic precipitation of

|+ picric acid

many alkaloids, vellow

18 Reagent of Essbach: Picro-citrie
acid

Precipitation of alkaloids and of
albumin
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NO KAME ASD COMPONENTR OF THE
= REAGENTS.
19 | Tannie acid, newly prepared,

concentrated solution

-— e

WHAT IT FRODUCES.

| Precipitation of alkaloids and of

many glycosids

20 | Ammonium-diamin - chrominm- | Precipitation of of most alkaloids
rhodanid in form of constant double salts
21 | Reagent of Baumann and Ud- | Precipitation of diamins and
ransky: Mixture of sodium polyatomic aleohols
hydrate solution and benzoyl
chlorid
COLOR REAGENTS.
22 | Concentrated sulfuric acid con- | Glyveosids turn red, many alka-
taining some nitric oxid loids assume different colors
23 | Erdmann’s reagent : Concen- | Characteristic colorations of indi-
trated sulfuric acid -+ nitre vidual alkaloids
24 | Froehde's reagent: Concentrated | Morphin will at first turn violet,
sulfuric acid -+ =odium molyb- then green, bluish-green and
date vellow, Characteristic colors
» also with: veratrin, narcotin,
25 | Buckingham’s reagent: concen- codein, papaverin, thebain,
trated sulfuric acid 4+ ammo- narcein, nicotin, brucin, so-
ninm molybdate lanin, ete.
26 | C. Brandt's reagent: Concentrat- | Similar  colorations as  with
ed sulfuric acid + selenic- or Froehde's reagent
telluric acid
27 | Mandelin’s reagent: Sulfuric V-:*l'f characteristic colorations
acid mono-hydrate 4+ ammo- with many alkaloids and some
ninm meta-vanadate glveosids
28 | Brociner's reagent: Concentrat- | For some alkaloids, characteristic
ed sulfuric acid + ammonium colorations
niobate, or ammonium uran-
ate, or ammonium tellurate
20 | Wenzell's reagent: Concentrated | For individual alkaloids, as, e.q.,
sulfuric acid 4- potassium per- | atropin, characteristic colora-
|  manganate tions
30 | Concentrated sulfuric acid + | Characteristic coloration with
furfural veratrin, quinin, lmgﬁ,verin,
morphin, strychnin, sabadillin,
digitalin
31 | Bloxam’s reagent: Hydrochloric | For certain alkaloids, peculiar
acid 4+ potassium chlorate eoloration
82 | Mercurous nitrate Flesh colored with helleborein,

chelidoxanthin, ete.
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V.—REMARES CONCERYING THE DETECTION OF METALLIC FOISONE.

Frequently we cannot detect those metals whieh, as a rule,
are easily recognized, even in most diluted solutions, by char-
acteristic reactions. This is the case if the metals are con-
tained in such organic mixtures as blood, macerated food,
extract of the liver, ete. It would seem to be a temptation in
such cases, to simply desiceate the organ or the pulp, to incin-
erate it, and to analyze the ash. This, however, would be a
grave slip, since some of the metals, e. g., mercury and arsenie,
would volatilize under such ecircumstances. We are therefore
compelled at times to apply more complicated systems of
research, of which there exist several. We mention but two,
the others being now only of historical value.

1. Method of Fresenins and von Babo.  Chiorin in statu
nascendd is used for the destruction of the organie substances. This
energetie agent will aect in a threefold manner, viz. : oxidizing, splitting
and ehlorinating, The proeess in detail is the following:

The properly eut, rubbed and ground masses are freed from possi-
bly remaining aleohol, and conveyed into a genuine poreelain dish, or
still better, into a spacious llask, with doubly perforated stopper
(preferably of glass), The llask should not be more than half-filled.
One opening incloses a very long condensing tube, one end of which
terminates closely underneath the stopper. It serves as an ountlet for
the developing vapors, and should empty into the hood or chimney, A
glass funnel, with glass stop-cock, leads through the second opening.
The mash to be acted upon is rubbed well with a mixtare of respec-
tively, 2 gr. potassium chlorate and 100 gr, cone. hydrochlorie acid, free
of ersenie, and gently warmed on the water bath, This temperature is
frequently insafficient for perfeet destruetion, and it is eommendable,
after a while, to heat the flask cautiously on an iron plate, over the
gas flame. At the same timme a continoons series of drops of a cold-
saturated potassinm chlorate solution, is received into the frothing mass,
Thiz wmust eontinue until the contents of the flask, after dispersion of
the chlorin vapors, are and remain of bright vellow color. Now, onee
more, chlorate solution in slightly larger quantity is added, and
heating is continued until the odor of ehlorin has passed off. Eventu-
ally the ultimate quantities of chlorin are driven out by a eurrent of
Cie, It is sometimes necessary, during the process of destruection, to
add new quantities of hydrochlorie acid, particularly in ease the con-
tents of the flask had become too pasty, It is supposed that the
reaction between hydrochlorie acid and potassinm chlorate, in the hot
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dish or flask, takes place according to the equation: 6 HCl + KCI0, =
8H.O + 6 Cl 4+ KCL.  The potassium chlorid (KCl) formed, does not of
course act in a destruetive sense; if anything, its presence is a disturbing
factor.

2, Method of Sonnenschein and Jeserich. For the reason
just mentioned, in this method there is nsed free chlorie acid instead of
potassium chlorate, which eauses a reaetion expressed by the equation:
5 HCl 4+ HCIO.=3H, + 6Cl. It is decidedly a rational method,
and ean be applied every time if arsenie-free chlorie acid iz at our
disposal. Care has to be taken, however, that chlorie acid is always
prezent in excess; if this is negleeted, arsendie may easily be partially
volatilized in the form of arsenic ehlorid. In this modifieation of the
process, the manner of working is preferably conducted in such a way
as to add the chlorie acid in portions, warning cantiously every time,
and only in case the mass becomes spongy, to run the hydrochlorie
acid in through the funnel, and then inereasing the temperature. In
both methods, if antimony or fin are suspected in the mass, the
delivery- tube, instead of leading into the chimney, must pass into a
cooled receptacle in order to eateh traces of andimonide ehlorid or-stan-
nie chlorid, which might pass over. In both methods great difficulty
arizes in regard to the total destruetion of fut and of cellulose.

After the best possible destroetion of everything organic has been
achieved, and the free ehlorin has been driven off, the vellowizh mix-
ture is filtered while hot. We then retain upon the filter: plumbic

chiorvid, plumbic sulfate, thallic chlorid, argentic chlorid, mercuric
edficd, Bariuwm sulfale, tungstie acid, silicie acid and alumine. 1f this
precipitate should still eontain larger quantities of organie material, its

destruetion may be again attempted. If it only contains fat, it is
thoroughly washed with hot water and then the fat is extracted by
ether. Then the precipitate is analyzed aceording to the ordinary rules
of inorganie chemistry. It sometimes occurs that the hot filtrate of the
insoluble precipitate, on ecooling, deposits a precipitate. This may
consgist of additional quantities of plumbic chiorid, argentic cliorid,
thallic chlorid, as well as antimony- and bizmuth- compounds, It must
be filtered and separately analyzed. A sample of this second filtrate is
treated with sulfurie acid, which precipitates residues of lead and of
barritin, as sulfates, and which can be distinguished by the solubility of
plumbie sulfate in basic ammonium tartrate. The greater part of the
elear filtrate is now diluted with water, the aeidity is slightly reduced,
and arsepic-{roe hvdrogen salfid, preferably prepared from barium sulfid

is most energetically and persistently passed throngh the lignid,
Arsenie, antimony, tin, copper, lead, silver, mercury, &e., will precipi-
tate from the acid solution as sulfids, while zéine, chrominm, iron and
oarium remain in solution. The ecolor of the precipitate is yeHow, for
arseiic (tin and cadminm); orange to brick-red, for antimony; black,
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for mercury, silver, lead and copper. 1f no preecipitate at all forms, viz.,
after an excess of hydrogen sulfid had been applied and after the lignid
thus stood for days, then none of the metals mentioned is present.
Now the liquid, or the filtrate as the case may be, is heated with sodium
acefate o that all of the free hydrochlorie acid is transformed into
sodinm chlorid. Again, hydrogen sulfid is passed through the solution,
when zine will precipitate as white zine salfid; nickel and coball as
black sulfids. The filtrate of these preeipitates is treated with ammo-
ninm hydrate, and ammonium sulfid, productive of the following pre-
eipitates eventually: évon, black; manganese, flesh-eolored ; chromium,
greenish-blue; alumininm, if still present, white or almost colorless,

X.—Physiological Detection of Poisons, and Systematic

Course of the Action of Pharmacologic Agencies,

For this research the rule is always potent that the sub-
stance must be as pure as possible, before we are justified in using it
for physiological expeviments,  The aqueous solution of such sub-
staniees should be of as neutval veaction as attainable,

The course adhered to, begins with the investigation of
the influence upon the lowest possible organisms of vegetable
and animal nature. It is then extended to higher cold-blooded
animals and upon single organs of these, isolated to all possi-
ble extent, or upon parts of such organs. Finally, experi-
ments upon warm-blooded animals, in ascending series, are
performed. Upon the immediately following pages we review
the course of experiments. Later on some important points
will be treated more in detail. The great majority of exzperi-
ments can only be indicated here,

I. REVIEW OF THE COURSE OF EXPERIMENTS,

1. Experiments on enzymes, such as pepsin, trypsin,
ptyalin, diastase, emulsin, myrosin. By means of these experi-
ments we have to establish the facts as to whether or not che
activity of the mentioned enzymes is simply disturbed by the
poison or |rr-1‘m-mmutlw. stopped (protoplasma-poisons), and if
the poison is Llu'mu]mm--l by the enzymes. Some poisons,
such as hydroeyanie acid and eyan- iodid, do not }lmrﬂanently
destroy the activity of the enzymes, but as long as these poisons
are present, the enzymes are paralyzed. (Enzyme-poisons.)

2. Experiments on miero-organisms, keeping the same two
leading points in view as in the foregoing. In ease the poison
is proved to be detrimental to mierobes, we have to ascertain
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what degree of dilution is suflicient to stop their multiplica-
tion, and what strength is necessary in order to kill them out-
right (Bacteria-poisons),

3. Experiments on lower plants (especially on algae, char-
aceae and yeast) and on lower animals (infusoria, amoeba,
erawfish, worms, insects, ete.), as also on lencocytes and red
blood-ecorpuscles, ciliated epithelium-cells, spermatozoa, cells
with protoplasma-movement of higher plants, ete. If the life-
activity of all these objects of experimentation is ended by the
substance, then we have to do with a general profoplasma-
poison.

4. Experiments on entire native blood, on defibrinized
blood, on serum, on mash of blood-corpusecles, on erystallized
haemoglobin, and on stroma. Many blood-poisons are recog-
nized in this manner.

5. Experiments on surviving organs of cold-blooded
animals, e. g., of frogs, toads, turtles, ete. The muscles and
nerves of these animals can be kept alive for 24 hours, in phy-
siologieal sodium chlorid solution. The extirpated heart is
introduced into an artificial eirenlation by means of Wirriams’
apparatus, which maintains its working ecapacity for from 6 to
12 hours. We need not even use blood as a nutrimental
lignid. By such experiments we recognize muscular, neurotic
and eardiac-poisons.

6. Experiments on surviving organs of warm-blooded
animals, which are flushed by undiluted blood of body-temper-
ature under uniform pressure, in an incubator. The organ
most suited for such flushing is the kidney; we can, however,
use the spleen, pieces of the intestine, liver, nterus, foot, ete.,
for this purpose. The vascular system can be longest kept
alive ; it will respond promptly to excitations by dilatation or
contraction, even after 1 to 2 hours. These oscillations of
calibre can be easily calculated from the quantity of blood
flowing from a prinecipal vein in a unit of time. The experi-
ments of this paragraph serve for the recognition of poisons
for vessels and organs.

7. Experiments on entire, or especially prepared cold-
blooded animals. In these, the frog (fRana temporaria and
Rana esculenta) plays the most prominent part. We must take
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particular cognizance of general appearances (tetanics and
poisons caunsing paralysis), to appearances of the organs of
sense, the digestive tract, the urinary organs, the skin (poisons
for the glands of the skin), the reflexes, circulation, heart,
musecles and nerves. The most important experimental pro-
cedures are: fenestration, ranging out the brain and the spinal
warrow, exposure and excitation of the vagus, Gorrz' pereus-
sion-experiment, experiment of hypnosis, TUERCE-SETCHEROW'S
experiment, enrarization, CLAUDE BERNARD'S experiment. With
the aid of these, the results of the preceding experiments are
confirmed and supplemented, particularly as regards the
differentiation between the poisons of the brain, spinal mar-
row, peripheral motor-nerves, and peripheral sensory-nerves.

8. Experiments on embryons of eold- and warm-blooded
animals cannot be dispensed with, regarding tetanie- and
cardiac-poisons particularly. The most accessible embryons
are larvae of frog and partly-hatched chicken’s eggs. Of
course the experiments on the latter have to be performed in
an incubator.

9. Experiments on entire normal warm-blooded animals,
without vivisectory interference, and on pregnant and non-
pregnant, as well as on old and young. We have to direct our
attention to the points already mentioned (sub. No. 6), and, in
addition, to the f{following: respiration, temperature and
metabolism (urine, faeces, perspiration, gases of the breath,
weight of body). The experiments involved are those with
the respiration-apparatus and with the ealorimeter. 1In this
manner we recognize poisons involving: kidney, breath,
metabolism, fever, inflammation, vomiting, laxation, saliva,
perspiration. Concerning the sensory organs, the pupils in
particular are to be serutinized (Pupillm-poisons). The ad-
ministration of the poison is partly performed per os, partly
hypodermically, partly by dropping into the eye. It is cus-
tomary to use for these experiments the following animals:
cat, dog, rabbit, sheep, cattle, horse, hedgehog, rat, mouse,
chicken, pigeon, goose.

10. Experiments on enfive warm-blooded animals, previously
either operated wpon o preparved in some way, but being restored
to health at the time of the experiment. To this series belong



GEXEBRAL TOXICOLOGY. a7

experiments upon animals in which fever had been artincially
incited, that had been infected by baeteria, immunized, ehroni-
cally poisoned, such as had received in advance an antidote,
animals with removed kidney, or liver, or panereas, or cortex of
the cerebrum, others with artificial fistula of the stomach, liver,
pancreas, small intestine, ete., and finally upon animals whose
spinal marrow had been eut. Thus we obtain in this a material
supplement to our knowledge and important data concerning
the therapeutic applicability of the ageney in question. We
recognize in this manner poisons of the stomach, small
intestine, large intestine, liver, pancreas, spinal marrow,
cerebrum, ete.

11. Experiments on warm - Wooded animals, necessifafinag
binding or vestraining, and opevative invasions during the time of
the experimenf. Under these conditions everything already
mentioned (sub. 6-10) will be observed, but, in addition, a
number of other phenomena, such as excitability of the cere-
brum by electrie enrrents, sensibility of the skin, strength of
the museles, excretion of perspiration (poisons of perspira-
tion), urine, saliva (saliva-poisons), blood-pressure (vasomo-
torie poisons), frequency of pulse, eurve of pulse, volume of
the exposed kidney, spleen and tongue, intensity and form of
respiration (respiratory-poisons), movements of the stomach,
the intestines, and the uterns (nterus-poisons), flow of lymph
(lymph-poisons), pressure of the secretion of the kidneys,
liver, pancreas, salivary glands, ete.; chemiecal, physical and
microscopical changes of the blood, ete. It is understood that
many of these experiments require quite complieated methods
of preparation and adjustmment. Those most frequently used are:
tying the animal upon its back and introducing a manometer
inlo a large artery, and a catheter into a vein, for injection,
tracheotomy, preparation of the pnenmogastrie-, sympathetic-,
splanchnie-, ischiatic nerves. In addition, nareotization,
eurarization, artificial ventilation, opening of the abdominal
cavity in the ineubator or in the salt-bath, preparation and
opening of the salivary ducts, of the thoracie duct, eutting of the
marrow of the neck,extirpation of the supra-renal body, applica-
tion of ck's fistula (communieation of portal-vein with inferior
Vena cava), for the purpose of ranging out the liver, ete.
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12. Experiments on man, viz, in the first place, on the
experimenter himself, and then on others of different age and
sex, who are in a healthy condition, and, finally, on properly
snited sick.

It is quite customary nowadays to hastily experiment
with substances on the sick, without taking the trouble to
perform the experiments mentioned (sub. 1-10), but this is to
be most emphatically condemned. Also, we claim that each
painful experiment on an animal, that might have been short-
ened or replaced by one ecausing less pain, is positively
deserving of punishment.

IT.—APTEABANCES OFFERED BY THE NEULRO-MUSCULARN 8YSTEM.

Coneerning nerves and muscles, a poison may ecause
phenomena of excitation as well as of paralysis, pre-eminently
so in frogs, but also in warm-blooded animals,

1. Motorie Paralysis. The animal lies there as if dead.
This paralysis may recognize central or peripheral canses.

(a) Paralysis due to central canse. With frogs this condition
is not eansed by paralysizs of the brain alone, in contrast to warm-
blooded animals, where this is often the ease, but by paralysis of the
brain and spinal cord, or of the spinal cord exelusively. But the two
forms eannot easily be differentiated. This ean be done, however,
with a dog, whose cerebrum has been extirpated months before,
[GoLTE. ]

The lowest and rarest degree of paralysis (frue brain-paralysis) in
frogs, is of such a nature that only the arbitrary motions cease, while
the normal reflexes remain, and a Faradie current applied to the skin
overlying the spine will yet be very well conducted by the spinal cord.
In such a case, if the electrodes are applied to the exposed brain of the
frog, it is, as a rule, impossible to produce convulzsions of the lower
extremities, particularly of the triceps. These can always be produced
when aeting upon the brain of normal frogs,

A second degree of paralysis (stopped cross-conduction) is shown by
the absenee of movements of repulsion in one leg, if a Faradie current
be applied to the central termination of the severed sciatic nerve.
The same current, when applied to the spinal cord or to the peripheral
end of the aforesaid nerve, will at onee produce violent convulsions of
the extremity concerned.

The third degree of paralysis (stopped longitudinal conduction)
consists in this condition: when a current is applied to the skin cover-
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ing the spine, or even to the exposed spinal cord, no econvulsions are
caused, but a current meeting the seiatic nerve will produce them at
once.

(k) Paralysis due to peripheral eause. This may econcern
gither the nerve or the musele. Again, the nerve may be affected in
its eourse, or at its peripheral termination, The nerves in their whole
eourse, viz., the primary nerve-trunks, will beeome incapable of fune-
tioning if they are direetly bathed by strongly coneentrated intense
poisons, ¢ g., by injecting conecentrated cocain solution into the
primary nerve-trunk.

The motorie nerves will be paralyzed at the peripheral termination,
viz., at the end-bulbs, by the substances belonging to the so-called
curare-group. Then the musele will not be convulsed upon electrie
excitation, but it will be upon direct exeitation. As a secondary and
controlling experiment, a frog, one of whose lower extremities is deprived
of blood-cireulation by ligating all pertaining vessels, is to be poizoned.
The nerves of this extremity must eontinue to show a normal electrie
behavior at a time when the others have become entirely non-exeita,
ble. |ClL BERXARD's experiment, ]

Paralyses of the muscle, or rather of the substanee of the musecle,
never ocear suddenly, and are betrayed in sueh a manner that upon
direct or indirect excitation, the musele will react more tardily and
weakly, and finally will cease being convulsed at all. Naturally, only
coarse changes can be observed in this manner. For the detection of
more delicate ones, we use the myographion, KRONECKER-TIEGEL'S ap-
paratus and RosENTHAL'S frog carousel. Changes detectable in such a
manner are brought about by the substances of the saponin- and
digifalin-groups by the vomitives, the fead and others. As soon as
we believe it justifiable to state that there exists paralyvsis of the
musele-substance, the musele must at onee be inspected mieroscopie-
ally, as it will sometimes under these conditions be found to have
undergone certain changes, (e. g., cyclamin, sapoloxin, ete.)

2. Motorie Excitation on the part of the neuro-mus-
cular system, expressed by spasms or convulsions. In the
first place, we must test to see whether or not they inerease in
strength upon external excitations, or if they are only eventu-
ally caunsed by such. (Increase of reflectory excitability.)
Here we have to differentiate between mechanieal, chemieal,
thermal, or electrical excitants. The means offered by the
strychnin-group, for exanple, excel particularly in producing
an enormous increase of reflectory exeitability upon mechani-
cal stimulus. The next thing in order is to find out the canse
of the spasms.
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(a) Central Excitation. The cortex and the basal part of the
eerebruin, the elongated marrow and the spinal cord of warm-blooded
animals, eontain nerve-centres, the stimulation of which will produce
spasm. In the frog, we do not know with ecertainty the **spasm-cen-
tres” in the brain proper which are affected by poisons, but we do know
of such in the medulla oblongata and in the spinal cord. Next we
have to differentiate between the two latter. For this porpose the
medulla is severed from its conneetion with the spinal cord, and it is
now observed whether or not the spasms stop permanently; better vet,
we try to produce them on a so-called * reflex-frog.”

{a) If they now obtain, they start as a matter of course from the

spinal cord; thus it is, €. g., with sfrychuin.

(6) 1f they do not set in, they originate in the spasm-eenter situated
in the medulla oblongata. Here belongs the picrolozin,

Naturally, the experiment must always be tried with greatly varving
doses, as very large doses frequently act in o reverse manner to small
ones, Excessive doses of sirychiin, e g., will produce a simulation of
curare-poisoning.  In addition, spasms are prodoced by some poisons
at once after injection, by others after hours or days. The latter is
particularly the case in the so-called late tetanus of frogs, in poisoning
by morplin and alropin,

(b) Peripheral Excitations, as far as the frog is concerned, are
easily distinguished from those centrally caused, sinee after entting the
sciatic nerve, the latter cease at onee in the extremity eoneerned; the
former do not, Nevertheless, the peripheral excitation may be of two
kinds.

(e} It is true that the—generally fibrillar--convulsions persist in
case of eutting the seiatie nerve, bat they will stop at onee if the
animal be eurarized. We then have to do with exeitation of the
terminations of the motor-nerves which, e g., is the role in
guanidin-poisoning. The result of the experimment is in such a
case to be controlled by a second frog, in whieh, before poisoning,
the vessels of one hind leg have been ligated, as in CLavDE BER-
NARD's experiment.  If now guanidin be given, the spasms will
only oceur in the extremity not ligated.

() The spasms persist in spite of entting the sciatic nerve and of
curarization. This a case of excitation of the muscle-substance,
eaused, . 4., by most of the salts used in insaflicient dilution,

{¢) In order to render this state of excitation perceptible, it will at
times be neeessary to mechanically or electrieally exeitate the
muscnlar system. It will then be seen that though a total con-
traction takes place promptly, relaxation oceurs with exeeeding
slowness, Autographic tetanos-carves of sueh a musele show an
extraordinarily long descending side. This obtains, e g., with
weratrii.
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3. Sensory Changes are not at once perceptible, but they
may be rendered objective by means of the following experi-
mental arrangements: Take a reflex frog, viz, an animal in
which, a few days in advance of the experiment, the cerebrum
had been cautiously severed by a ent, from the medulla
oblongata. Attach the animal to a stand by means of a ribbon
which runs around the body behind the forelegs, so that the
hind legs hang down free. Upon dipping one or both of these
cantiously into well-water of the temperature of the room, no
movements should take place. If, however, we dip into very
dilute hydrochloriec or sulfuric acid, there onght to follow in
each experiment, after about the same length of time, a motion
by means of which the moistened part of the extremity is
withdrawn from the acid. Generally a wiping-off movement
will at once follow. Washing and drying the leg well, permits
at intervals of five minutes a repetition of the experiment with
the same result. Noting in how many seconds or metronomic
beats the withdrawal in both extremities takes place, we may
poison the animal. This arrangement is called Tuerck-
Setchenow’s experiment. It has of late been improved in
such a manner as to exclude the circulation. Now the follow-
ing cases may obtain :

{a) If no variation is observable in the length of 1ime after which
the reaction obtains, immaterial whether the poison had been injected
into the lymphatie sae of the back, or hypodermieally into the lower
part of the leg, or brushed over a foot, the poison is without influence
upon the reflexes here in guestion.

{b) In case the time of reaction is eonsiderably shortened, after
the lymphatie sae of the back had been injected, the poison has an
influence increasing the irritability of the centres of the zpinal cord that
are instrumental in bringing about the reflex-action.

{e) If the substance injected into the lymphatic sae of the back does
entirely away with the withdrawal of the extremities, this may have
two causes:

(1) In case the motor-nerves are still eleetrically exeitable, the
reflex-centres of the spinal cord have been paralyzed.

(2) If, however, the motor-nerves are no longer electrically excit-
able, their terminations are paralyzed, as seen in the action of
curare. In this case the true diagnosis is ascertained by the
mentioned experiment of CLAUDE BERNARD.



62 GENERAL TOXICOLOGY.

(d) If injection into the lymphatie sac of the back brings about no
distinet action, but if upon hypodermiec injection into the lower part
of one leg, thiz will not be withdrawn from the aeid, after 30 to 60
minutes, while the other leg still reacts normally, we have to do with
the so-called sopefovin-action. This consists in mortification of the
nerve-fibres within the territory of the injection—in the first place, of
the sensory ones, and then in conseention, also the motors. External
applieation by broshing the poison over a foot will then rather heighten
the excitability than lower it.

() In case of no distinet action after introduetion into the lymph-
atic sac of the back, but of sueh decreased excitability of the brushed
foot, that the withdrawal from the acid oceurs very late or not at all,
the so-ealled cocain-action is dominant. This consists in paralysis of
the terminations of the sensory nerves within reach of the part brnshed.
If now the foot is earefully washed with water, the excitability will
again become tolerably normal after half an hour, while in case of
sapotoain-paralysis, after this length of time it will rather have
inereased.

(fy If after hypodermic injection into the lower part of one leg
the whole foot is restless, and if after brushing one foot, the other one
begins at onee the motion of wiping and defense, we have to do with a
local irritant, one which excites the terminations of the sensory nerves,
as, €. ., anmmoiiia, acids, corrogéive salts. And in case the dip-experi-
ment is really a suceess, the time consumed by the reflex appears
ghortened. :
IIL.—APPEARANCES REGARDING THE HEART.

The changes concerning the nerves and muscles have so
far been diseussed, with the tacit understanding, that the heart
remains at the same time entirely normal, or that it still
supports cirenlation tolerably well. DBut in many instances of
intoxication the heart-symptoms stand” preeminent. They can
be studied to much better advantage by means of WILLIAMS
apparatus and with a frog whose heart is exposed than with a
warm-blooded animal.

For the sake of better understanding certain appearances,
we will persist in woccepling the existence of hearl-ganglions,
although modern seience tends towards the belief of their non-
existence,

(1) The heart fails to show any systole proper; it beats steadily slower
and weaker and finally stands still in diastole (or hemi-diastole), while
nerves and museles of the animal continue to react normally., This is
primary arrest of the heart in diastole. 1t may be an arrest by excifa-
fion or by paralysis.
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(a) Anarrestin diastole by excitation takes place: (a) if the restrain-
ing impulses traversing the path of the vagus are increased, or: (0) if
the inhibitory centres within the heart itself are excitated, as in case of
muscarii. Since the restraining influence of the vagus' fibres affeet
these heart-centres before making an impression upon the heart, it is
evident that paralysis of those centres annuls the action of the vagus
upon the heart, If then, in a given case, we want to decide whether
we have to do with stoppage due to actual impediment of the heart, or
by excitation of the same, we allow a drop of an atropin solution, of not
higher than one per eent. strength, to fall upon it, by means of which
the inhibitory centres of the heart are almost instantaneously paralyzed.
If now a normal, persisting sequence of beats recurs, it proves the ease
in guestion to be one of heart-failure due to exeitation.

(b) If, reversedly, the heart remains at rest in diastole, or if it
merely beats for o few times, the case is one of @vest by paralysis in
diasfole. This may concern: (¢) the exeiting motorie-ganglions, or (b)
the muscle of the heart, To decide which of these conditions obtain,
we must have recourse to eleetric or mechanic excitation of the muscle
of the heart, after it has become perfeetly quiet. If upon such excita-
tion the heart responds every time by a few strong, proper contractions,
and stands still anew, we have before us a ease a primary paralysis of
the exciting motoric-ganglions. On the other hand, if the aforesaid
exeitation produces almost no effeet, then either the musecle of the
heart alone, or simultaneously its execiling motoric - ganglions,
had been paralyzed. As a rule, paralysis of the ganglions quickly
follows upon the paralysis of the musele, and wice vorsa.  If only the
muscle is paralyzed, we sometimes sueceed in reproducing the beats by
muscular exeitants, as, €. g., by camphor.

(2) The heart beats periodically, now quite normal in the matter of
frequeney, now slower and slower, without, however, stopping alto-
gether, This eurions behavior, ealled the periodie beat, and which par-
ticularly results in case of some opium-alkaloids, may continue for
hours, and =o far remains unexplained.

(3) Immediately after poisoning, the heart beats slower, and may
even once stand still in diastole, but sunddenly it resumes its beats,
returns to normal frequeney and eontinues to beat in a seemingly nor-
mal fashion. Here we find, then, no repeated variations from retarda-
tion to acceleration, but note only one such deviation. If we look
cloger into the heart after the beats have resumed their normal
sequence, we ascertain as follows: Neither GOLTZ's percussion-experi-
ment, nor excitation of the vagus, by means of faradie eurrents, at its
points of departure in the brain, nor of its trunk in the eourse towards
the heart, will inhibit the heart’s action as they did before the poison-
ing. The reason for this is that the vagus had been paralyzed at its
peripheral termination, and the preceding retardation of pulse corres-
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ponded to an execitation of short duration of this nerve, which, how-
ever, was soon reversed to paralysis, This paralysis of the termina-
tions of the vagus of the heart, does not extend to the adjoining
ganglions of retardation of the heart, as we can show by the fact that
they allow of pharmacological as well as electrical exeitation. (The
latter are produced by adjusting the eleetrodes to the sinus of the rena
capa.) To the poisons acting in this manner belong pélocarpin and
niécotin. In order to prove that the original execitation of the vagos
was not a central but a peripheral one, the experiment is repeated with
a frog, in which the trunk of the vagus had been previously eut through.
Then all appearances will obtain just as well as though it were intact,

(4) The heart beats considerably slower after poisoning, but on
entting through the trunk of the vagus, this retardation ceases. This
proves a cenfral retardation by excitation of the vagus within the
brain, or the medulla oblongata respectively. Frequently the poisons
which act thus, produee still other effects upon the heart, which makes
the interpretation of the results a very diffienlt matter.

(3) The heart, after poisoning, beats slower and slower, and arrives
at a state of peristalsis, when the contraction like a slow peristaltic
wave rans along the heart to its apex. (a) Finally the heart stands
still in most exquisite systole, the animal being otherwise perfectly
normal, jumping about. Dropping of atropin, changes nothing in this
systole. This arrest in systole by exeitation is characteristic of all
poisons of the digitalin-group, but it will exclusively and regularly be
brought about with cold-blooded animals. (6) Very few poisons allow
an arrest in diastole to follow the stage of most typieal peristalsis of
the heart. This behavior characterizes, e, g., aconitéin. Naturally, this
is o case of arrest in diastole by paralysis, as mentioned above,

We can attain an idea of the quantity of the poison or of
its degree of concentration within the blood at which the dis-
cussed appearances set in, if we apply the poison gradually to
a well-beating frog-heart, attached to WiLLians® apparatus and
allowed to remain in connection with its nervis vagis according
to Harxack-Haremasx's modifieation. We are granted the
additional advantage of washing the heart with normal blood
in the very moment when it stands still by paralysis, which
then may often be reverted. In case of those substances which
decompose the eorpuscles of the blood, we take serum instead,
which ought to be prepared as {reshly as possible by centri-
fuging, or we take a weak alkaline solution of gum-arabic,
impregnated with oxygen. WiLLiaMs' apparatus has the par-
ticular advantage that by it we can measure the force of the



GEXERAL TOXICOLOGY. 6o

heart by means of a manometer, as well as the quantity of
blood voided in one systole, 4. e, the volume of the pulse. It
is commendable to repeat the experiment, by means of the
same apparatus, with the heart of Emys europaea.

Finally, a solution of the substance is injected into snails
(e. 4., Helix pomatia) with hearts laid bare, Here the neurotic
heart-poiscns remain as a rule inert, while the muscular ones
act in the same manner as in the frog. Now the experiment is
repeated on larvae of Melolontha, in which the heart is visible
from outside, and upon which both kinds of poison are, as a
rule, inactive, while only the protoplasma-poisons change the
action of the heart. Finally, experiments are begun with the
heart of warm-blooded animals and with the partly-hatched
chicken’s egg.

IV.—APFEARANCES IN REFERENCE TO THE FULSE.

The pulse of warm-blooded animals is studied either
through the heart or through a larger artery by means of the
sphygmograph and other apparatus. Under the influence of
poisons it may change in regard to form, velocity of propaga-
tion, frequency and intensity. In regard to frequency, three
conditions may obtain.

1. The rate is uninfluenced by small doses, and for large
ones remains so until at least shortly before death. Then
the substance does not belong to any of the following: musearin-,
pilocarpin-, atropin-, digitalin-group ;. in other words, it is no
pulse-poison. Experiments on the frog in this case ought to
show the same inertness.

2. The frequency of the pulse is retarded, i e, a toxic
bradyeardia is produced.

{@) If we now proeeed to eut through the vagns and then find that
the pulse resumes its normal rate, or if a preceding eutting of the vagus
prevents the appearance of retardation, excitation of the eentre of the
vagus within the brain is the cause.

{4) In case a medinm dose has a retarding effect while a strong one
produces a greater retardation of short duration, even a temporary
standstill of the heart, and then leads to aecceleration of the pulse, we
are justified in thinking of a member of the pilocarpin-group. If the
poison really belongs to this group, the experiment must lead to the
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same result if performed after the vagii have been eut through. Accel-
eration having begun, excitation of the peripheral stumps of the vagii
ought not to lead to retardation, whieh, however, will follow upon
injection of muscarin. The frog-heart ought to show the identical
results. This is a ease of passing excitation of the penultimate termin-
ations of the vagus, which reverts spontaneously into paralysis.

(¢) 1f the poison applied in a small or large dose has merely a
retarding aetion, immaterially whether the vagii are intact or cut
through, atropin is to be injected at the stage of greatest retardation,
when the pulse just begins to fail, 1f subsequently the animal recovers
at onee, and if now the pulse remains normal for hours (only a little
accelerated), we have a ease suggestive of musearin, caused by excita-
tion of the true terminations of the vagus, . e., of the heart-retarding
ganglions, However, the existence of these latter is now disputed.
The same result must have previously obtained with the frog. From
the start, the unpoisoned mammal shows a tolerable excitation of the
vagus (normal tone), the frog does not.

(«f) If the poison simultaneously retards the pulse and weakens its
intensity, without atropin ehanging this state, this is a ease of ecom-
mencing paralysis of the motor-apparatus, 4 ¢, of the execito-mortorie
ganglions or of the muscle-substance.

(3) The pulse is increased in frequency, i. e, a tozic
tachycardia is produced.

-

(er) If this is removed by eutting throngh the accelerans nerve on
both sides, we have to do with an exeitation of the extracardial centres
of pulse-aceeleration which send their impulses through the aceelerans
nerve.

(b) If electric excitation of the peripheral termination of a severed
vagus has a temporarily retarding aetion, it is a case of exeitation of
the exeito-motorie apparatus within the heart.

() If it is utterly impossible to diminish the frequeney of the pulse
by severing or by electric execitation of both vagii of the neck, 4. e,
their peripheral stumps, but if musearin still acts, we have to do with
paralysis of the penultimate terminations of the heart-vagus, suggestive
of pilocarpin. In the corresponding experiment on the frog, musearin
as well as excitation of the sinus should aet retardingly.

(d) If even musearin does not influence the acceleration, and if
electrie excitation inereases instead of stopping it, we have a case of
paralysis of the ultimate terminations of the vagus of the heart sugges-
tive of atropin. Exeitation of the sinus of the frog ought to give no
response or possibly have had an accelerating action.

(¢) The poison having been devoid of action upon the frog's heart,
but it causes in warm-blooded animals fluttering of the pulse, i.e.,
relatively quick, but very small, irregular pulsations to which corre-
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spond fluttedng movements of the musele of the heart, and which in
presence of greatly diminished blood-pressure, rapidly lead to death.
This is a case of paralysizs of the extra-cardial centres of the heart's
aetivity in the central nervous system, which do not exist in the frog.

V.—APPEARANCES REGARDING BLOOD-PRESSURE.

Take the curarized animal, cut throngh its vagii, and
observe for some length of time the blood-pressure with the
ald of the kymographion and the manometer. Inject minute,
gradually increasing, doses of the poison into a peripheral
vein. The following results may occur:

1. The blood-pressure remains still normal after a dose
known to be fatal to an animal not eurarized, and begins to
diminish, only ending fatally after a still larger dose had been
applied, or after hours of waiting. The substance has then in
doses short of fatal ones, no prompt action upen the blood-
pressure, but merely changes the same secondarily during

agony.
2. The blood-pressure rises distinctly after each injec-
tion. This may have three canses:

(a) The rise depends upon excitation of the vasomotorie eentral

apparatus, nawmely:

(a) Upon excitation of the hemispheres of the eerebrum, or oftener
of the main vasomotoric centre within the medulla oblongata,
If this be the ecase, the rise should not oceur in an animal in
whom the cervieal portion of the cord had been severed. Thus,
e. i, acts cytisin,

(/8) It depends, in addition to the foregoing, upon exeitation of, e.4.,
the vasomotorie eentres of the spinal cord which furnish inner-
vation to the splanehnic nerves. If this should be the case, we
find, after eutting through the marrow of the neck, the shock
having passed, that the poison still eauses inerease of blood-pres-
gure.  This will stop, however, after the spinal marrow has been
drilled out. Thus, ¢ g., aets sfryelnin. There are no poisons
existing which excite only the vasomotoric centres of the spinal
cord.

{b) The rise depends upon excitation of the peripheral vasomotorie
apparatus, imbedded in the walls of the wvessels, 7, ¢, upon a contrac-
tion of the vessels, independently of the eentre. If this is the ease, the
rise must obtain after injection of the poison into the blood of an
animal, even if the marrow of the neck has been cut through and



65 GENERAL TOXICOLOGY,

whose spinal marrow has been drilled out. But in & much more
humane manner we may convinee ourselves that a poison, as, « g.,
helleborein, digitalin, ete., eontracts the vessels, independently of the
centre, by means of flushing through surviving organs, when we shall
find that the velocity of the outflow decreases under the action of the
poison.

(e} The rise depends not upon exeitation of the vasomotorie centres,
nor upon exeitation of the peripheral vasomotors, but it originates from
the heart. This increase of potency on the part of the heart, possibly
recognized before by means of WiIiLLiams' apparatus, is adwmitted
proven in the warm-blooded animal, if, after paralyzing the wvasomo-
toric central organs and the peripheral vasomotors (by means of
amyl nitrite or of chloral hydrate), an inerease of the blood-pressure
may still be eaused by the poison, This is admittedly not final proof,
gince then the two mentioned substances only bring about a perfect
paralysis of the vasomotorie apparatus, if applied in doses which will
also injure the heart. Again, helleborein, digilalin, digitalein, ete.,
belong to this group of poisons whieh increase the blood pressure,
starting from the heart. However, we must emphasize the fact that
those substanees at the same time act in a contracting manner upon
the peripheral vasomotors, or, more exactly, upon the walls of the
vessels, thuos inereasing the blood pressuore,.  We are then only justified
in eoneluding that the increase of blood pressure originated from the
heart, if we can prove that the vasomotorie centres had not been
influnenced, and if the flushing experiment did not evinee a contracting
of the vessels,

3. The blood-pressure diminishes distinetly after each
injection, without rendering the animal moribund. This may
have four causes:

(a) It is based upon paralysis of the vasomotoric centres within the
brain and spinal cord. After switching off their influence as described
above, the poison should then no longer produce a lessening of the
pressure.  Unfortunately this manner of proof is defective in that the
destruction alone of the spinal cord as a rule exceszively deereases the
blood pressure. It is preferable, therefore, to reason by exelusion upon
the eentral action, or to push electrodes into the marrow of the neck,
thus execiting it electrically while the nervous system is intact; in case
it is not paralyzed, the blood-pressure should be inereased; in case it is
paralyzed there will be no change during excitation.

(b} It depends npon paralysis of the peripheral terminations of the
major and minor splanchnie nerves, guite independently of the centre.
These two nerves are the vasomotors of a very extensive system of
vessels of the body, 4. ., of the organs of the abdomen, Their vasomo-
torie fibres issue from the spinal cord, from which they depart between
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the fifth cervieal and the seventh dorsal vertebrae. Severing the
splanchnie nerves of a normal animal in their eourse through the
thorax, greatly decreases the blood-pressure, while the vessels of the
intestines dilate eonsiderably; if now the peripheral stumps are excita-
ted, the pressure is increased even above the normal. In case of
poisons which paralyze the peripheral terminations of those nerves, as
arsenions oxid and snake poison, the excitability of the vasomotorie
centres persists, while exeitation of the peripheral terminations thereof
remains entirely without influence upon the blood-pressure. At the
post-mortem the abdominal organs are filled with blood, the intestine
in particular, to such a degree that we may eonsider the condition
that of inflammation,

(¢) The decrease of blood-pressure depends upon paralvsis of the
peripheral terminations of all vasomotors, which is quite independent
of the centre. We then do not see such a pronouneced inflammation of
the intestine, although, of course, the splanchnic nerves are at the =ame
time paralyzed. The difference eonsists is this: that also the other
vasomotors are paralyvzed, as, e.g., the sympathetic of the neck, innerva-
ting the vessels of the ear. Thus, excitation of the mentioned nerves
does not render the ear (of the rabbit) pale, and eutting of those nerves
is not followed by an hyperaemia of the vessels of the ear. The same
experiment may likewise be performed with the vasomotorie fibres of
the rear extremities, which run through the trunk of the sciatie. All
vasomotoric centres together, with exception of those of the brain,
may be (centrally and peripherally) excited by carbon-dioxid intoxiea-
tion, This is produced by suspension of artificial respiration on the
curarized animal, If the vasomotors are still excitable, all vessels will
contract, the blood-pressure inereasing to, or even above, normal; if
they are paralyzed, no effect will be produced.

(d) The reduction of the blood-pressure depends upon a decrease
in the force of the heart-beat independent of the centre and of the
peripheral vasomotors, This is recognized with the aid of the so-called
compression of the abdomen. Under its influence the blood-pressure
is considerably inereased, in case the vasomotoriec centres or the peri-
pheral vasomotors are paralyzed, but, in case of weakness of the heart,
this mechanieal manner of limiting the course of the eurrent, will not
suffice to inerease the low blood-pressure. Pinching of the abdominal
acrta may be substituted for the compression of the abdomen.

All the mentioned experiments in regard to blood-pressure
have been performed upon animals, the cervical portion of
whose vagii had been severed. It now remains to repeat those
experiments upon animals with uncut vagii. Other results
may then obtain, in case the poison respectively paralyzes or
excites the vagus.
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1. In case of paralysis of the vagus, an increase of pressura,
not formerly noticed, is now the result, and a consecutive cut-
ting of the vagus does not change the blood-pressure. In
order to recognize whether the paralysis of the vagus is a cen-
tral or peripheral one, we now excite the peripheral stump
by means of Du Bois REyMoxD's sleigh.

(a) In case of a sudden marked decrease of the blood-pressure, the
peripheral termination is excitable; therefore the poison has paralyzed
the centre of the vagus,

(b} In ease the poison has paralvzed the terminations of the vagus,
we shall obtain no result by eleetrically excitating them.

2. In case the poison excites the vagus, we have to deter-
mine whether this is caused by central or by peripheral
action.

{a) Bupposing the exeitation is of central origin, then the decreased
pressure due thereto should be eliminated by eutting the vagns,

(b) In case of peripheral excitation, the entting makes no change
in the blood-pressure, but after injection of a few milligrammes of
atropin, paralysis of the peripheral terminations of the vagus ensoes,
and, consequently, an increase in the blood-pressure.,

YIL.—APPEARANCES REGARDING RESPIRATION.

The following cases may obtain:

1. Respiration remains normal until death; it will even
continue for a short time after the heart has ceased beating.
We have then not to do with a respiratory poison, but with a
heart-poison, which should have been recognized by the
experiments of the last series.

2. Respiration becomes stertorous under the influence of
the poison, the rhythm remaining tolerably even; very soon
froth will appear at the mouth and nose. We have then to do
with a poison causing oedema of the lungs and acting peripher-
ally.

3. The character of the respiration is periodically changed.
This may obtain in two ways :

(a) Marked dyspnoeaoeceurs without any anatomieal changes within
the lungs, This obtains, e. g., for the poisons of the camphor-group,
and it depends upon a periodic exeitation by the poison of the main
centre of inspiration,
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(b) Respiration becomes periodieally shorter until it temporarily
ceases altogether. This phenomenon is called CHEIXE-STOEES
breathing.

4. Respiration is rhythmiecally increased :

{a) If the bronechi are found to be contracted, we must ascertain
whether or not this contraction was doe to reflex-action through the
vagus of the lungs.

() In ease of dilatation of the bronehi, after entting the vagus on
both sides, the poison had caused either exeitation of the peri-
pheral terminations of the vagus of the lungs, or of the endocar-
dial membrane, and of the large vessels.

(f) In case the eutting of the vagus on both sides remains without
effect, and if injection of atropin into the blood does not bring
about any changes, we have before us the condition of a direct
excitation of the bronehial museles by the poison, or of their
motor-nerves, Curare will readily remove the excitation of the
nerves. We can get rid of the spasms of the very substance of
the musele itself, only inconveniently and slowly, by substances
exerting a paralyzing influence upon the musele, as apomorphin
or double-salls of copper. :

(L) In case the bronehi are not contracted, the canse of the
inereased respiration can only be found in the nervous centre, and it
should continue even if the vagii have been eut, Such an action we
notiee, e. g., in the first stage of poisoning by means of prissic acid.

5. Respiralion grows continuously weakér, while the heart
remains unaffected.

(a) Provided that electrieal exeitation of the phrenic nerves does
not induee contraction of the diaphragm, there is indicated an action
upon the nerves of the museles of respiration suggestive of curare.
However, this may set in without participation of the nerves of other
museles of the body, as, . g., after the exhibition of some kinds of
snake-poison.

(b) In case the phrenie nerves are not paralyzed, excitation of the
cerebral inhibitory-centre of respiration may be involved. This condi-
tion should accordingly eease after extirpation of the same.

{¢) In case the phrenie nerves have not been paralyzed and the
inhibitory-centre has not been exeited, we way have to do with:

(1) Apnoea, as after small doses of higdrogen perowid. This really
being the case, the condition should disappear entirely upon
stopping the injections.

{(2) We may have to do with paralysiz of the centres of respiration,
as, e g., in ease of eylisin, Some poisons will paralvze those
eentres only indirectly by eausing anaemia: in the case of such,
pinching the abdominal aorta, which increases the blood-pres-
sure, should abolish the paralysis.
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6. Respiration, thongh not beeoming weaker, grows much
slower and eorrespondingly deeper, just as after eutting the
vagus. Here we have a ease of paralysis of the pulmonary
terminals of the vagus, or obstruction of the respiratory passa-
ges. Such paralysis is caused by large doses of afropin. DBut
always, in such a ease, the heart allowed to observe ere this,
paralysis of the ultimate terminations of the vagus.

VII.—APPEARANCES CONCERNING THE PUPILS.

Of all mammals the eat is best suited for experiments
regarding the effects of poisons npon the pupil. Birds are
known to possess an iris containing transversely striated mus-
enlar fibres, rendering it, in their ease, to a certain degree, sub-
jeet to arbitrary change, and consequently exhibiting a peculiar
behavior. The pupil of the cat assumes a moderately dilated
state upon medinm illomination of the room ; and from this
condition poisons may cause it to widen (mydriasis), as well as
to undergo a slit-like narrowing (myosis). The nervons path
from the centre of pupil-expansion towards the pupil, is lodged
within the sympathetie trunk of the neck.

1. Toxie Myosis. Three forms are to be considered :

{a) The pupils, "after hypodermic or internal application of a
fatal dose, undergo contraction enduring until death; but this will not
take place upon exhibiting it locally, that, is dropping into the sac of
the eonjunetiva, and it will disappear at oncee in the extirpated eyeball.
This iz a ease of paralysiz of the dilating centre, e, g., of central para-
Iytie myoszis.  Suach an one seems to obtain in man following morphin-
poisoning, but not so in the eat.

(b) A high degree of myosis persisting in the extirpated eveball,
follows hypodermic injection, as also npon the immediate application
into the =ae of the conjunetiva, even after medinm doses; but in all
cazes giving place to dilatation after dropping in small doses of atropin.
This is a ease of peripheral exeitation of the terminations of the con-
strictor-nerve, ¢, £, the oenlomotorie nerve which supplies the sphine-
ter iridis. Consequently, we have to do with a spastie peripheral
myosis, following, e.g., as a rale, upon mascarin-poisoning.  With this
poison the phenomenon is maintained until death, but in the case of
poisons acting similarly to pilocarpin, it may finally give way to marked
dilatation.

(¢} After hypodermie injection of medimm  doses, the pupil
remains normal, while after fatal doses a high degree of contraction
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ensues, Dropping even very small doses into the eonjunctival sac will
produce a narrowing, which will remain uninfluenced by minimal
amounts of atropin, large guantities of which will, however, change
this into a condition of widening. In this case, which corresponds to
the appearances offered by the aetion of physostigmin, the action,
according to HARNACK, is based purely upon exeitation of the sphineter
iridis muscle, . e., upon a spastie museular myosis.

2. Toxie Mydriasis. Under this head the following cases
have to be considered ;

(a) Fatal doses hypodermically or internally applied, are followed
by marked dilatation, which, however, disappears before death, chang-
ing to a slight contraction. Dropping inio the conjunetival sac is
wholly without influence. We have here a ease of transient exeitation
of the centre of dilatation of the pupil, which, later on, changes to a
paralysis, 4. €., a central spastic mydriasis. This state of affairs is well
presented in acondfe-poisoning. The eat exhibits it even after morphin
has been given. After cutting the cervieal sympathetic nerve it at
once disappears.

(b) After hypodermie as well as loeal application, a dilatation
ensues, which shall disappear by drops of pligsostigmin in medinm dose,
This appearance iz characteristie for B-felra-hydronaplthglomién, and it
seems that we have here to do with a spastie peripheral mydriasis, viz.,
with an execitation of that branch of the sympathicus which supplies
the dilatator pupillwe.

{e) Hypodermic as well as (mainly) loeal applieation of minima
doses are followed by a high degree of dilatation, persisting even after
death. No effect follows the dropping of muscarin or pilocarpin, but
the contrary iz true if large doses of physostigizin be adminiztered. Here
we have a ease of paralysis of the peripheral terminations of the eon-
strictor-nerves, . e., of that branch of the oculomotorius which supplies
the sphineter iridis. We will termn this state, which is characteristic of
atropin, paralyvtie peripheral mydriasis.

The mentioned mydriatics produce not only pupil changes,
but produce at the same time paralysis of the apparatus of
accommodation, and the myotics will excite this apparatus;
these symptoms, however, are mueh better studied in man
than in the animal. Some substances produce, simultaneously
with mydriasis, a protrusion of the eyeballs; so does cocain,
in particular. However, so far as animals are concerned, this
condition of exophthalmos is not a symptom dependent upon
any uniform processes, but is generated, e. ., in an entirely
different manner in the rabbit or cat. The protrusion of the
eyeball may be accompanied by inereased separation of the
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lids, as, e.g., in the case of the human eye after the exhibition
of cocain,

VIII.—APPEARANCES CORCERNING THE INTESTINES.

The intestine of an animal, after three to eight days’
starvation, is not only quiescent, but the muscle does not even
move upon excitation of the vagus. If now the splanchnie-
nerves are cut, the intestine reddens, and by peristalsis reacts
upon excitation of the vagus. If, instead of cutting the
splanchnies, the supra-renal body is extirpated, there will
be no increase of hypersemia, but sensitiveness to exeitation
of the vagus will exist. Dut we may consider the supra-renal
body as the seat of an inhibitory centre for the peristaltie
movements of the intestine. This harmonizes with the fact
that, after excitation of the supra-renal body, movement
censes : first, the existing peristalsis, and, second, the peris-
talsis Lbrought about in satiated rabbits by excitation of the
vagus. In addition, we find retarding and motorie centres of
peristalsis in the spinal cord and brain, as well as (motors at
least) in the walls of the stomach and intestine.

Keeping in mind the above statement, the following short
sketeh of the action of poisons upon the intestine will be
understood. We must not forget, however, that in some
respects it remains still quite hypothetical,

1. Tolerable doses will produce symmetrical and regular
peristalsis; large doses will act fatally, by central paralysis,
after spasms of short duration and strong agitation of the
stomach and intestine. In this case, produced, e g., by
eetrarin, the cause may be found in an exeitation of the loco-
motor-centres of the gastro-intestinal canal, having their seat
in the central-nervous system.

2. Even small doses will produce irregular movements of
the intestine, which may be removed by excitation of the
supra-renal body, as also by atropin.

{(a) The experiment suceeeds without further preliminaries only in
the satiated animal; we have then a case of excitation of the termina-
tions of the vagus, as, e. g., after pilocarpin and nicotin, The starved
animal admits of a suceessful experiment only after extirpation of the
supra-renal body,

iy The experiment sneceeds withont further preparation also npon
the starved animal. We then have a ease of exeitation of the motor-
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ganglions situated in the intestinal wall,—the plexuses of AUERBACH
and MEISSXER. We cannot always decide whether or not a ecentral
excitation takes place, Of this action are: earbon-dioxid and
muscarin.

3. The substance causes spasms of the intestine, but, under
certain conditions, not immediately, if applied in not too small
a dose to a starved animal. It is then generally a case of
excitation of the masculature of the intestine. Here belong,
in a certain sense, lead, veratrin and physostigmin.

4. Doses of the substance, not excessively small, will stop
the excitability of the vagus of the intestine, in both the
starved and the satiated animal.

{a) The poison itself, under certain eonditions, eanses movements
of the intestines independent of the vagus, and which are produeed
even on the sarviving intestine, This is the action of atropin.

(b} The poison in a marked manner renders the intestine quiescent,
even the surviving specimen. In ecase of an injeetion limited to a
single flexure, this one only will be concerned in the first place. We
have here exhibited the action of merphin, and particularly of opium.

5. The substance produces a high degree of inflammation
of the intestine :

(a) Because it is loeally corrosive. Then, upon introduction per
0s, as a matter of course the stomach had been corroded. Under this
heading belong, e g., strong acids, strong uf.r".:ufie.;, and the corrosice
salts of metals,

(b) Because, directly or indirectly, by disintegration of the blood-
corpuseles, it gives rize to eoagulation within the vessels of the intes-
tine. The following exhibit this action: cyclamin, sapoloxin, ricin,
abrin, solvin, ete,

{¢) Beeause it is diffused through the mueous coat of the intestine,
exciting the latter simultaneously. To this place belong the hypo-
dermieally injected and not directly eauterizing compounds of, 2 g.,
mercnry and antimony, as well as the gembogiacic-acid.

(d) Beecanse it paralysez the splanchnie nervesz. This prodnees,
without exeitation, eausing an inflammation proper, vet such a high
degree of dilatation of the eapillaries of the mucous lining as to convey
the impression of inflammation. In addition, the substanee is frequently
brounght here by osmosis. Such is the action of, e g., arsenic, snake-
poison, and wrechifoxin,

Concerning the appearances of other organs, we refer to
Koperr's “Lehrbuch der Intoxikationen.” TFor a com-
pendium, we consider the above data as sufficient.
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We may arvange all poisons into three groups, according
to the disturbances which they ereate.

The first group (A) embraces those poisons that cause,
upon man, macroscopical anatomieal changes at the place of
application or of secretion, or in any organ. Consequently,
their diagnosis will be an easy matter, even for the physician
of little experience.

The second group (B) comprises those poisons, that in the
first place alter the blood. They need not necessarily produce
coarse and readily visible anatomical changes at the place of
application. In consequence of such alteration of the blood,
and should the patients not expire soon, we find present
secondary changes, mainly affecting the kidneys, the intestines,
and the vessels. Dut these latter effects cannot be attributed
to the poison directly; they are caused by the products of
change and decomposition of the blood.

The third group (C) includes such tosic substances as
may act fatally upon man, without having caused any striking
pathologieal changes in the organs or the blood. Their primary
action is exerted through the central-nervous system (cen-
trally or peripherically), or upon the heart. Itis to be sup-
posed, of course, that these substances produce some kind of
molecular disturbance of an anatomical nature; our present
technigque, however, has not developed far enough to enable
us to every time prove pathologically the existence of these

disturbances.
7
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A.—Substances that Cause Grave Anatomical Changes
of the Organs,

The group that here interests us is perhaps properly
classed under two sub-divisions, viz., substances which irritate
mainly the site of application, and those which produce
changes in remote parts of the body, yet more strikingly; and
which may, in case of dexterous exeeution of the experiment,
even leave entirely intact the place of application. But since
there exist substances having an intermediate action between
these two groups, we shall refrain from this classifieation,
but yet, bearing in mind that by far the majority of the
substances to be enumerated are local irritants. For the sake
of easy survey, we divide all pertaining poisons into six .
divisions, viz.: 1, corrosive acids; 2, corvosive haloids; 3, corrosive
alkalies; 4, corrosive salls of the metalloids, and of the metals; 5,
inorganic substances, whose corrosive action is secondary tc
other anatomical changes caused by them; and 6, organic
substances, that, at some point or other, bring abont marked
anatomical changes. Many substances in this group possess
in common the feature of producing upon higher organisms,
after a certain length of time, suppuration at the seat of
application. This suppuration may run its course without
complications due to bacterial influence. It is, as a rule, to
be eonsideraed as the result of a limited inflammation around
a necrotic center, primarily eaused by the chemiecal agent.

L—CORRORIVE ACIDS.

We know that the living human body is of alkaline
reaction, with the exeception of the stomach and the urinary
passages. This is a fact, in spite of the continuous meta-
bolistiec formation of phosphoric- and sulfuric-acid. We have
seen (on page 82) that this alkalesceney is very rapidly changed
even in a normal corpse. DBut the change takes place to a
much higher degree in case of diminution of the alkalescence of
the blood. Thus we find, in man and animal, that very soon
after death by poisoning with sodium salts of exalie-, arsenious-
and hydrocyanic-ncid, as well as by means of ether or clloraform,
the blood is noticeably acidulated. We are consequently not
justified in coneluding. from the acid reaction of the orpans, a
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poisoning by means of free acid; nor even that the case is
one of poisoning at all. The normal acids of the cadaver are
volatile fatty acids and lactic acid; the corpse of a diabetie
very likely econtains cxybutyric acid. The acidolation of the
corpse will beeome more intensified in case of the presence of
carbohydrates in greater abundance in the tissues of the dying
person. As a rule, we find it most strongly marked in the
liver. Later on lactic ancid disuppears, and instead suceinie acid
will be found. Ounly then does the alkaline putrefaction set in.

We notice a remarkable difference between herbivorae
and carnivorae, if we poison them by slow injection of very
diluted acids into the stomach : the rabbit will very soon be
paralyzed, lying there as if dead; but the dog will not be so
affected. This is explained by the fact that the dog disposes
of ammonia ready to neutralize the acid which entered the
blood, while in the rabbit this does not obtain. In this
regard, man behaves similar to the dog, being able to
- neutralize gradually immense quantities of, e.g., oxybufyric acid,
binding them to ammonia and secreting the product with the
urine,

On the other hand, all concentrated acids cause at the
seat of application—as a rule, the mouth, the oesophagus, and
the stomach—an almost instantaneous irritating effect, which
we call corrosion or cauterization, if the tissues are thereby
chemically changed. DBut a pure corrosion is only seen by the
experimenter upon animals, The coroner almost invariably
witnesses the result of a combination of three actions, viz.,
corrosion of the living tissue, corrosion by reactive inflamma-
mation, and the post-mortem changes brought about by the
substance. The reactive inflammation does not exist if the
corrogive had been introduced after death. As a rule, the
living person is found to be most severely affected in the
mouth and stomach, while in most cases the ocesophagus
remains at least partially untouched. Within the stomach,
provided they were not taken in excess, the corrosives pass
along the lesser curvature towards the pylorus, moistening its
entire surface. Thus is explained the astonishing fact that,
in case of poisoning by corrosives, we most frequently observe
ulceration and stenosis of the pylorus. Secondarily, this may



80 SPECIAL TOXICOLOGY.

canse a considerable dilatation of the stomach. The blood in
the vessels adjoining the corroded parts 1s at once coagulated,
its coloring matter changing into met-hemoglobin and hema-
tin. The gastrie juice begins to act in a digestive manner upon
the corroded parts, in which, the normal ecireulation of the
blood has eceased, the alkalescence is impaired, and thus
the total effect of poisoning is rendered one of highly com-
plicated appearance. The acid taken up by the blood is
partly voided unchanged with the urine, produecing severe
lesions of the kidney. The mucons coat of the stomach
diffuses, besides the normal lAydrochloric ocid, hydrobromic-,
hycriodic-, and kydrofluoric-aeid, and, conditionally, lactic acid.
The acids, civculating with the blood, reduce its alkalescence,
and thus cause degeneration of the heart, liver, kidneys, etc.
After internal application, as a rale right after the first gulp,
the symptoms of poisoning begin quite acutely. They consist
of : burning taste and violent pain in the mouth and stomach.
Regarding the oesophagus, rulably only the entrance, the
cardiac opening, and the part which erosses the left bronchus
are corroded, cansing relatively little pain in this organ. Very
soon great thirst sets in, then follows vomiting of brown
masses, dysphagia, terrible griping, colie, diarrheea, and
inflation of the abdomen, decrease of temperature of the body,
and general collapse. The urine is remarkably acid from the
start; it is voided with burning pains, and contains albumin
or even haematin. If death does not dirvectly follow, it will be
frequently bronght about by consequent complications. The
introduetion of the stomach-tube must be accomplished with
the utmost eaution, as it will easily perforate the weakened
tissnes. With most of the acids, only the gastro-intestinal
canal need be considered as a seat of application; the
epidermis will be merely injured through spilling or by over-
flow from the mouth. The scars resulting from these injuries
by the mineral acids, are subject to strong and painful con-
traction. In the ease of eovrbolic acid, we frequently find
external injuries, if the concentrated aeid had been used for
washing the hands or in surgical dressing. Chemically con-
sidered, this substauce is no acid at all, and is not ealled an
acid, but phenol,  Hypodermie acid-injections, for medicinal
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purposes, are about limited to the use of osmic acid, and,
spontaneously, to formic acidd, by the sting of nettles, ete.
Osmic acid and its salts will cause degeneration of the nerve-
fibres involved, while the skin will be turned black in conse-
quence of reduction of the acid. In case of nettle-hair, we
have the action of the aecid, and of an unknown enzyme, as
well as that of the mechanieal irritation. The air-passages
are attacked after inspirvation of, e.q., nilrie-, hydrochlovic-, sul-
Surous-acic. It is understood that even greatly diluted vapors of
these are of toxic action, provided the inhalation continues for
a long-enough period. They will then canse an inflammatory
broncho-pnenmonia. If inhaled in the concentrated form,
they produce spasms of the glottis, and if the glottis is unable
to pirevent the further passage of the vapors, cedema of the
lungs. The froth expectorated in ease of such cedema is not of
pure white color, but reddish-brown,.

Abbreviations used in the following tables are :

Source.—Preparations or substitutes eansing the intoxication.
Stat.—Statistics,

Etio.— Ftiology.

Dos, let.—Fatal dose,

Act.—Aetion,

Sympt.—Symptoms.

Dvpt.—Development.

Exit. —Departuare.

Diagn.—Diagnosis,

Ther.—Therapy.

P.-Mtm.—Autopsy.

Deteet.—Detection by chemieal and physiologieal tests,

Emptying the stomach being an obvious measure, it is not
menticned in any one of the tables,



INTOXICATIONS CAUSED BY THE

STAT.

SULFURIC ACID.

HYDROCHLORIC ACID.

NITRIC ACID.

| Mostly erude sulfuric acid,

or oll of vitriol (30-40 p.c.)

_Ir'r{!ﬂsnar’a time, %0 p.e. of
all cases of polsoning ; now
rarer; 76 poo. mortality.

AETIO.

Crude hydrochlorie acid,
0 to 40 p.o., generally con=
nﬁumz arsenic. Aqua Re-
E -

Fuming nitric acld, agqua
fortis (i0 to 60 p.e); agua
ra%m.. a mixture of nitric-
an hydrochlorie - acids
containing 75 p.e. HCL

.ljn]F-Edﬂ' cases so far, in
spite of the manifold uses.
Mortality 72 p.e.

100 cases recorded thus Ia.r-;
now rarer than formerly;

| mortality 50 p.e.

Buiclde, mistaks,

very
rarely murder,

Aceidonts, mainly in goda | Aceidents in consequance
factories; mistake, ::nif wide technical applica-
o,

Dos.LET.

ACT.

4.0 to 6.0 gms, of the cone.
acid if stomach is empty;
otherwise more, about 5.0
toiliﬂ.ﬂ gms. of the 40 pe.
acid,

Rize of temperature, deliy-
dration, transformation of
albumin, mortification, co-
agulation of blood.

! 10.0 gms=, of the crude com-

i obt |40 gms. of the cone. neid;
| mercial acid.

[ in full stomach more {8 re-
| quired.

* |

| Formation_ of _syntonin | Oxidationand nitrification:

lt_n.n acid albumin formed  wviz., formation of xantho-

in the stomach during di- rmtu-[u. if the acld is at
[le

gestion); mortifleation: ex- a8t 93 P SLEONE,.
tended brown coloration,
and coagulation of blood.
softening of tissnes,

BYMPT.

DvrT,

ExIT,

]ii,l[ih',

THEE,

i‘._-LI::'I|

DETECT.

Cauterization, 8cab forma-
tion, severing of shreds of
mucous membrane feom
the mouth, coffes-brown
vomit, terrible pains, pos-
gibly spasms,

Persistent, uncontrollable

ling of mouth, cold per-
spiration, perforation of
stomach, inflation of ab-
domen, peritonitis.

Death from collapse; or
stenosis of mouth, stom-
ach, oesophagus; fAxed
chin: ehronic eatarrh of
stomach; shrivellad kid-
Neys; marnsmius.

Yomiting of aecid, non-
odorous, hrown  masses,
Urine wery acid, brown,
eontaining albumin.

Water, soap-water, Sdol-

| ilum earbonate, magnesin

usta, «halk, sxtract of
wooil-ashes, albumin, mu-
c:ila.EI:mus drinks, swoet
il k.

No scarification of epider- | Color of mouth and vomit
mig; pseudo-diphtheritic yellowish; otherwise sym

changes in throat; brown- | toms as with sulfurie aeid ;
ish-green vomit; exhala- | retention of wurine and

tions of white fumes from | facess; if inhaled, oedema

vomiting ; 2salivation, swel- |

the mouth.

| 8imilar to salfurie acid;
nephritis, hematuria, dy- |
guria, pneumonia, bron- |
chitls, painful disrrhoea.

| short inhalations o©

| of glottis and of lungs.

Pulze amaoll and guick: skin
and extremities cold i‘ &l";tﬁ;
acid, disturbances of the
respiration only; pneu-
monia.,

| Death from collapse with-

in 24 hours; modiastinitia |
| with ulearation and pleu- |
| ritis ; perforation of stom-
ach ; stenosis of front pas-
SEZes.

H[nc:-l-ﬂu mGr._I'Ll_inLTs-_-r'-F
vomit; urine containg frec
asid.

previous acids. In the uso

of stomach - pump great |
caution is indieated, |

Externally. brown scabs;
mouth and oesophagus
white or do:ra:,-iah-whlm.
with shreds of mueous
moembrane ; stomach
h-_wu'l.'lill-ih-hinck: congila-
tion of vessels and acid re-
action of nelghboring tis-
sua; perforation of stom-
ach: peritonitis; mucons
coat of intestines whitish-
gray: degeneration of liver;
necrosis of kidneys.

In the contents of stomach
and intestines and in tho
urine, & freo, non-volatile,

inm sulfate with bariom
chlorid: and with lead
H“HEEII.HITI'}IE su]l‘ul‘.uh: both
precipitates  are BAYY,
white, insoluble powders.

Riomach generally I_u;f‘uh_,

dark as in the caze of sul-
furic acid, but of slate-
gray color; eauterized.
whitish color of mouth,
throat, and oesophagus;
| Iragile consistency of cor- |
| roded parts; modiastinitia; |
| pleuritis; perforatior. of
| stomach; I’nu; degenera-
tion of liver, kidneys and
spleen also degonerated.

| Tiztillate contains an acid
which causes o co
| whita, curdy

nia. Barium carbonato
and ealeinm earbonnte are
digsolved by the acid with
affervasconce of carbon=-
dioxid, Qﬁ‘{ﬂrmnllr. the sto-
mach contains only o 0.2
poe. solution of hydrogen
chlorid.

Quite the same as with

iona |
procipitate, |

strong aeid, forming bar- | in a solution of silver |
nitrate, soluble in ammo=-

Death with stupor after 15
to 21 hours; inease of sur-
vival, strictures similar to
thosa of sulfurie acid : par-
enchymatous naphritis;

Cdigturbances of digestion:

INATAsSIuE,.

Specific odor, yellowish dis-
eoloration, nitric acid in
ring.

Mild alkalies and alkaline
earths, a8 in tho ease of
sulfurie acid; albumin, ga-
latinons drinks, sweet milk.

If the acid was more diluted
than that of 20 p.e. strength,
no constant charactorizi-
tion; if stronger thanm 30
pe, then wae find yellow
eauterization of lips, mounth
and throat. Btomach simi-
lar to sulfaric acid; per-
foration rarer; mucous coat
of intﬂ»tme?i grayish-white
to lilac: kKidneys inflamed
and swollen: degeneration
of liver; pneumonia.
Extract with aleohol; do-
termine strength of acid;
neutralize with potassinm
hydrate and evaporate;
on addition of pieces of
,3.-_1|;m-r and sulfurie nﬁid.
red vapors ape seon; when
mized with sulfaric acid
and ferrous solfate solo-
tion {in the eold), a dark-
brown ring is formed;: on
addition of elnchonamin
hydrochlorid, erystals of
-‘i};whnmtmiu nitrate are

formed.
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FORMIC ACID.

ACETIO ACID.

OXALIC ACID.

CARBOLIC ACID,

—

Hair of eartain
plants and ani-
mals, and stings of
certain animals.

Vinegar, aroma-
tie vinegar, li-
quor Yillatl.

Crade oxalie acid and
acid Bota&sium oxalate
(C:HE 4l

Liguifled, eryatallized enr-

holie ﬂ1:i1:|_ gonerally con-
taining 90 p.e pure acid,

{Iilﬁl:l 3 p.e. aguecus =ola-
00 .

case of death
1y by the acid.

sole

Boven cases, Lwo
of which ocurr-
ad by injections
into wounds.

Nearly 100 cases, mainly
sarvant girls.  In former
times only in England.

More than 200 cases of
poizoning are known; mor-
tality high.

Stinga of bees,
ants, hornets, ate.

Mistake: treat-
mentof wounds;
suieida,

Smaller than with
acatic acid.

20.0 to 0.0 grms.
of aromatic vin-
ogar internally.

Sufcide: mistake mainly
of the salt for Ep2om salts,

Mistake: improper use. or
in too concentrated form,
in surgery (drossing).

5.0 grms. However, 46
grms.  have eventually
been overcome.

Ten grams. are surely fa-
tal; into a wound - cavity,
much =maller quantity.

Bimilar to aecetic
acid; in addition,
the waor of che-
mical reduction.

SBimilar to tho
mineral acids,
only milder. Co-
agulation of
blood in  the
vessals of the
stomach.

Externally, itch-
ing. burning. in-
flammation of
gkin, Internally,
similar to acatio
acid. even if only
Tp.c.

Same as with ace-

spasms, stag-
| goring, paraly-
| 8is of lower ex-
| tromities, urine
i brownish-red.

Vomiting.gripes.

Loeally cauterizing, as the
foregoing acids,. Then,
even in the form of its
neutral salt, polsonous
for nervous system, kid-
neys, heart an blood,

Mouth.throat and cesopha-
gus similar to dil. sulfurie
acid; brown vomit; abe-
dominal pains; spasms:
IJ._]'.I.E!IJIIHE'I.UUH-I‘.IEﬁE-, i cyano-
sig; eold perspiration,

Loeally, eoagulates albu-
min; alter resorption, brain
and spinal cord are ex-
cited ; degenerations.

Burning _and necrosis,
when applied to the sking

| Diminution of

tic neld; high de- | thealkalesceney

grea of changes of | of the blood. and

the blood. in eonseguencs,
weankness of the
heart and dizzi-
MaEE,

After external ap- | Death with oe-
lication, general- | dema of tho
¥ recovery: inter- | lungs, unecon-

nally. when tried | sciousness, par-

on animals, death | alvtlie  pheno-

with paralyzis and
Spasms,

mena, and low-
ering of temper-
ature,

Spasms  and  paralysis,
hiematie diarrhoea. anuria,
formication, fecblensss,
prassure arcund loins,

on mueons membranes,
geabs: internally, vomit-
ing, dizziness, fainting,
profuze perspiration, an
PSS,
Weakness of heart sets 13
rapidly, with suspends
respiration; urine becomes
ark when exposad to air,
and finally blackish-green
Poenmenis,

Death in deepest coma on
first day. In case of ra-
covery, persistent anuria,
volding of urine rich in
erystuls, and of reducing
action; gastritis and foe-
bleness maintains for a
| long time,

Death with unconscions-
ness, and almost simul-
tancons eessation of the
heart’s action and of brea-
ing: spasms raro with
man, but present with
animals, as a rula,

| Urine containg sugar; oc-
tahedral crystals of potas-
sium oxalate in the urine
and faeces.

Caleinm saceharate, chalk,
limo-wator, magnosin, al-
bumin, mueilaginous sub-
stances, sweet milk.

Bpoecifie odor: rapid eol-
lapse; urine dark and froa
from_ sulfates, becomin
&till darker on contact wit
theair.

Wazhing of stomach with
caleinm saccharate : inter=
nally and hypodermical-
1I:_1r sodinm sulfate ; analep-
105,

Externally,  the | Specific odor of
specific action is | breath and of
agen. The odor of | vomit.

the acid is per-

captibla,

For external in-| Same as with
jury. cooling com- | mineral _acids:
resges and ice:| chalk.soda,mag- |
nternally, as with | nesia.

acetic acid,

After intarnal ac- | Violat post-

tion the finding is
similar to that by
acetie acid: blood
is said to be of a
remarkably bright
golor: urine con-
tains formic acid;
all organs have
characteristic od-
nr+

maortem spots;
oezophagns, sto-
mach, and eon-
tents of stomach
brownish-hlack,
often also the
duodenum. Acid,
grayish - brown
massas in small
Intestines; pari-
tonenm grayish-
vialet.

Tha distillate con-
tains the acid, no-
ticeable by itz od-
or. Ammoniacal-
argentic  nitrato
solution is reducead
to silver aven in
In the eold. Feh-
ling's solution is
e ueeId O WATT-
ing. In cazes of
fever and of liver
troubles, ormin
acid (CHz0:) is
formad spontana-
ously,

Oezophagnsand duodenum
frequently  whitish and
cauterized. Bometimesthea
intestinal  tract almost
normal. Im the stomach,
frequently lentil - shaped
hasmorrhages; crystals
upon mueons coat of intes-
tines, as also in kidoeys
and urine; small quanti-
ties of oxalates in urine
ara physiclogieal.

The distillate
smells of vine-
gar and is color-
ed a deep wine-
T by ferrie
chlorid. Sadinm
acetate heated
with aleohol and
cone. salfarie
acid yields odor
of acetir ester;
when heato

with arsenie. od-
or of kakodyl.

with bydrogen chlorid, ex-
tracia the acid, which is
obtained from residue of
evaporation by extraction
with water. This yields
characteristic ppts. with
lime-water and with plum-
bic acetate solution. The
crystals of ealeinm oxalate
have tha appearanes amd
shape of an envelope,

Boiling aleohol, acidulated |

Mouth, thront and (esophas
gus may show inflamma-
tion: stomach, relatively
| little inflammation ; bron-
cho-pneumonia, nephritis,
|-rlm:e-m}rntinn of the livers

in urine, phenol, partly as
| sueh, partly eoupled: al-

bumin, and blogd ; alzo the
|liver eontains free and
| coupled phenol.

The acid distillate containg
free phenol, which is turn-
ed lilae with ferrie chlorid 3
| with bleaching-powder and
ammonia, blue; with mer=
curous nitrate  (contain-
ing nitrous acid), rose-red;
with bromin-water, erys-
talline  tri-brom - phenol-
bromid ppts. he eon-
pled phenol of the urine
and the organs must ba
liberated by boiling with,
diluted sulfurie acid. g
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The salts of most of the acids, if of neutral reaction and if
not applied in a too coneentrated condition, are non-poisonous.
Exceptions are salts of oxalic acid and of chromic acid, the salts,
of which latter, and of the mentioned osmic acid, remain toxie
to a high degree. The nitrites are also poisonous, but they
will be treated of with the blood-poisons. As an appendix to
the acids or their respective neutral derivatives, we must
mention salol, which in itself behaves indifferently, but which
decomposes into plenol and salicylic acid in contact with wounds,
or under the pancreatic influence. Sualicylic acid acts similar
to phenol. The principal symptoms which it ordinarily produces
are : violent perspiration, disturbances of memory, buzzing in
ears, hemmorrhages into the retina and into the labyrinth.
Much less poisonous than phenol, though chemically and
physiclogically approaching it, are eresol, quinol, catechol,
resorcinol and guaiacol,

II. - CORROSIVE HALOIDS.

The action of chlorin is closely allied to that of kydrochloric
aecid, sinee in presence of aqueous vapor it is transformed into
HCIL. All of the recorded cases of poisoning refer to inhalations,
chlorin being a gas. Concerning biroinin, which is a liquid, we
have the record of inhalations as well as of internal and external
applications. Jodin is a solid, and the eases of inhalations are
greatly in the minority. Generally we find cases of injecting
or of taking per os solutions of free iodin (in aleohol or in
potassinm iodid-solution), Dut we meet cases, where also
preparations such as the alkaline salts of iodin had been applied,
from which iodin may be liberated within the organism, be it by
nitrous acid of the nasal mucus, or in particular, by yet unknown
enzymes of fungii of suppuration. We find here a key to
nnderstanding how it is that a certain person may tolerate 30
grammes of pofassium iodid, while another one will be severely
poisoned by 1 gramme. Free fluorin is a substance of such rare
oceurrence that it hardly needs to be mentioned. On inhaling
it, it is at once transformed into Lydrofluoric acid, ozone being
produced at the same time. Consequently it is strongly
corrosive. Its action resembles that of lydroclloric acid.
Sodiwm  fluorid, internally or hypodermically applied gives
rise to the formation of hydroffuorie acid within the stomach,
which may cause nausea, salivation and gastritis. A large
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amount of the sodium fluorid taken, will be deposited in the
bones in the form of ealeium fluorid or fluorspar. The fol-
lowing tables (pages 56-87) embody the salient points in regard
to C1, Br and I. Concerning the quantitative relations of
absorption of the inhaled poisonous gases, we have the rule,
which by no means holds only for chlorin and bromin, that
the absorption of the gases, readily soluble in water, oceurs
to a remarkable degree, and even takes place to the greatest
extent within the nose itself.

II.—CORROSIVE COMPOUNDS OF THE ALEALIES AND
ALEALINE EARTHS,

The intoxiecations which pertain here, are similar to those
brought about by the acids, by the fact that immediately after
introduetion, there begin violent pains, based upon cauteriza-
tion in the mouth, throat, esophagus, stomach and abdomen.
As with the acids, we may also here find that peritonitis follows,
that a part of the blood is changed to hematin (alkali-hema-
tin), and that, in case of survival, strictures are formed mainly of
the wsophagus. We cannot state the exact size of the fatal
dose for alkalies any more than for acids.

A cardinal difference between intoxication by means of
lyes, as contrasted to that by acids, consists in this: the
corroded parts do not turn dry and brittle, as in the case of
acids, but become soft and pulpy. This happens in consequence
of a colloidal swelling of the formed alkali-albuminates, which
in presence of much water, will even be partially disolved.
In medical jurisprudence this process is called colliguation.
Cartilage and horny tissue will also swell and eventually
dissolve in ecaustic alkalies, thus, e ¢., hair and skin. The
destruetive action of the caustic alkalies always furrows deeply,
and extends widely into the tissue around the cauterized spot.
It is quite common for the action of caustic alkalies, as with
acids, to leave contracted scars upon the skin, Alkali-sulfids
and calcium sulfid act in two ways, viz: eorrosively, and, in
addition, in a specific manner similar to kydrogen sulfid. They
will be mentioned again with the latter. The action of caesium

and rubidium is similar to that of potassium; that of lthium
holds a place midway between rubidinm and sodium. Strontium
acts similar to barinm, but it is less poisonous than barium. All
other particnlars in regard to alkalies and alkaline earths are
shown in the table (pages 88-89).
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90 SPECIAL TOXICOLOGY.

IV.—CORROSIVE SALTE.

Salts of the metals in general, not only of the alkali-and
alkaline earth-metals, salts of the haloids and of the metal-
loids, ean all of them act as corrosives. From a theoretical
standpoint, we have to consider the possibility of four different
kinds of such aetion: corrosion, in consequence of (1) acid
reaction; (2) of strongly alkaline reaction; (3) of salt action
purely; (4) of salt-action as well as of that of acid or alkaline.

The diluted solutions of all acid salts cauterize in conse-
quence of acid reaction, eg.: polassium ocid sulfate, which in

imbibing plastered wines for some length of time, acts
detrimentally ; cream of lartar or potassium acid tarfrate,
acid potassium oxalate, used so largely for the removal of ink-

stains, This latter substitute is frequently mistaken for Epsom-
salts, or used carelessly, and even its solutions produce genuine
corrosion. Many others might be mentioned. It is evident
that the corrosion will be more intense and more similar to the
action of aeids, in proportion to the stronger acidity of the
solution,

Corrosion in consequence of strong alkaline reaction will
be produced by solutions of certain salts of alkaline reaction,
viz: potassium-, sodiuwm-, or ammonium-carbonate, ete. It is
obvious that in these cases the corrosion will be proportional
to the alkalescence and analogous in the main to eorrosion
by free bases.

Corrosion by means of salt-action purely, is peculiar to
even the most indifferent of all salts, viz: the common table
salt, sodiwm ellorid, as such, or in econcentrated solution.
There are on record fatal eases of grave intoxication, of
eorrosive character, of man and domestic animals, caused by
sodivm chlorid, sodivm sulfate, (GLAUBER'S salt), magnesium
sulfate (Epsom salts), pofassivin chlorate, polassivm sulfate (Sal
polychrest), potassium- and sodiwm-nitrate (nitre, saltpetre or Chili
saltpetre):  Solutiors of a eertain concentration of each of these
neutral salts, behave quite indifferently when in contact with
the mucous linings; and in such strength we eall it, with regard
to the cells of our body, non-poisonous or isotonic. For sodium
eldorid this is a solution of 0.75 per cent. Weaker solutions
are called hypisotonic, and more eoncentrated ones hyperiso-
tonie. The hypisotonic solutions eause symptoms of intoxication
similar to the effects of distilled water, viz., they produece a
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colloidal state of the cells; the hyperisotonic ones canse
shrivelling and decay of those cells which are directly
concerned, and a reactive inflammation around them. It
remains an arbitrary matter in how far we should eall these
processes corrosion.  Concerning the isotonie solutions,
naturally they have a physiological action in addition to a
chemical one. Isotonic solutions of pofassium salts retain
always a specific exciting action upon the heart, and in larger
doses they have a paralyzing effect thereon. On the other
hand, eorresponding solutions of sodium salls are devoid of any
such action. With regard to toxie qualities, the salts of ruli-
dium, eaesivm and lithivm oceupy a middle position. Isotonic
solutions of salts of berium remain highly poisonous, those of
strontinm are less active, and those of magnesium still less
toxic. Internally applied, magnesivin sclfs will merely cause
diarrhoea; salts of strontiwm will show a diuretic eftect. The
haloid-salts containing oxygen, differ materially from those fres
of oxygen. We have already mentioned thatisolonicsolutions
of the alkali-chlorids ave toleraby indifferent; the allali-chlorafes
have frequently proved fatal. We shall again refer to the latter
when treating of the blood-poisons. The sume obtains for
alkali-todates and bromales. The poisonous part in these cases
is not the haloid, but oxygen, which can be proved to separate
from, or to allow of the separation of the haleid, so that the
oxygen-free compounds reappear in the urinz, Some of the
salts of metalloids, as, e. g. sudium arsenife, are poisonous to a
high degree, even in greatest dilution. Later on we shall
again refer to this point.

The corrosion produced by the action of the salt, as well
as by that of acid or alkali, is, of course, twofold: The salts of
the heavy metals show a combination of salt-action and acid-
action, even if they are not of acid reaction. This takes place,
becanse the albuminous substances combine with metal-oxids,
forming peculiar metal-albuminates, insoluble in water. If a
simple salt of a metal is brought together with albumin in
neutral solution, a precipitate forms consisting of albumin,
metal-oxid and the acid in question. The latter, however, may
be washed away from the precipitate, to which it does not
closely adhere. The sirculating blood, e. g. may do this and
then the acid as such can act, cansing the symptoms deseribed.
Consequently two factors enter into corrosion by metal-salts,
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viz: the action of the metal-oxid, consisting in changing living
albumin into dead metal-albuminate, and the action of the
acid, which latter represents ordinary acid-corrosion. From
the foregoing it follows that the intensity and the character of
the action of metal-salts must be conditioned partly by the
nature of the metal-albuminate produced, partly by the quan-
tity as well as the properties of the liberated acid. The latter
may be only slightly corrosive and it may be contained in
relatively small quantity in a basic salt, whose metal-oxid
forms an insoluble, tough mass with the nitrogenized tissues
(epithel and albumin). This mass will adhere closely to the
lower layers of tissue, so that the seab formed prevents further
penetration of the poison. In such cases, as we find them
with zine and silver, the corrosion is restricted to the surface,
But the metal-oxid does not always form an insoluble, solid
scab with the tissue; frequently, a soft, semi-fluid pap is
produeced, which is of no effect to protect the underlying parts
from further penetration of the poison. With the soluble
sietel-chlorids, the action of the liberated hydrochlorie acid is
the main feature, c.g., they cause symptoms similar to those
deseribed for hydrochlorie acid. In addition, the action of
Sfree ehlorin obtains, thus inereasing the destructive eapaecity.
It is obvious that in all cases a reactive inflammation follows,
provided the case was not immediately fatal.

Of the following two tables, the second one refers to the
more important heavy metals, excepting lead, bismuth and tin;
the first one contains all those members of the nitrogen-group,
exclusive of nitrogen itself, which are poisons in an oxidized
state. Phosphorus will be treated of later on; though
belonging to the mitrogen-group, it is only poisonous in an
oxygen-free state and hardly corrosive,

Of the heavy metals forming corrosive salts, which here-
tofore have been toxicologically of minor importance, uranium
is the most poisonous one. Even if hypodermically injected
in the form of non-corrosive double-salts, it produces paren-
chymatous nephritis, hsemorrhagic enteritis, hepatitis, ete.
Even in a still smaller dose, it causes glyeosuria. Metals now
used to a large extent, as aluminium and gold, are, properly
speaking, non-dangerous. [fron, nickel, coball, silver, manganese,
and a great many other heavy metals pass exelusively from the
blood into the intestine, being secreted by LIEBEREUEHN'S
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glands. In case of the circulation of very large quantities
within the blood, they are in the beginning partially secreted
by the kidneys, causing parenchymatous nephritis. But the
main quantity of the metals circulating with the blood is
retained by the liver, from where it is slowly transported
toward the intestine by lencocytes.

V.—INORGANIC SUBSTANCES WHOSE CORROSIVE ACTION IS OF MINOR

IMPORTANCE COMPARED TO OTHER ANATOMICAL
CHANGES CAUSED BY THEM.

In the table (pages 98-99) only four substances are dis-
cussed, viz.: fin, lead, bismuth and plhosphorus. 1t is diffienlt to
draw a line between three of them and those metals treated of
in the last chapter. But if we consider the most common
forms of intoxieation which they produce, we find that the
former may be differentiated by the fact that corrosion proper
is with them a very insignificant feature, if not totally absent,
Admittedly, many points of analogy exist between the action of
phosphorus and arsenic; however, the total phenomenon of
intoxication shows many differences between the two. Plos-
phorus is poisonous in itself; its different states of oxidation
are not. Arsenic is non-poisonous in itself; its combinations
with oxygen are. Plosphorus, as such, is hardly corrosive;
while arsenic is very strongly so.

VL.—ORGANIC SUBSTANCES CAUSING GROSS ANATOMICAL CHANGES.

In a wider sense, the substances belonging to this group
being very numerous, we shall here omit those which, at the
same time, are strong heart- or blood-poisons. We shall then
later see that they produce changes of other parts of the body
in addition to those of the heart or blood. Some others, as
colehicin, will produce gross anatomical changes in a lower
animal, if the experiment is suitably arranged. DBut, hereto-
fore, they have alwas proven fatal to man without offering any
pathologico-anatomical finding. The principal and not neces-
sarily the local action of the poisons will be here mentioned.
Some of them, as, e.g., the poison of lafhyrus, while not at all
producing changes at the place of application, does present
very peeuliar effects in other parts of the body. It is permis-
sible in adhering to the nomenclature of therapeutics, to
denote as “ Aeria ” the substances which are extraordinary by
their powerful local irritation.



TABLE OF INTOXICATIONS CAUSED BY:

ARSENIC AND IT8 COMPOUNDS,

BoURCE,

Motallie arsenle, also ealled ecobaltum; araenious oxid [As«De). generally called
arsenic; arsenic acid (HaAsOs); potassinm arsenite (Fowler's solution): sodinm
arsenite (Pearson's solution): realgar (As:S:); orpiment (Asa8s); Beheola's green;
brdrogen-copper arsenite (HCuAs(O:); Schweinfurt green: double cupric met-
arsenite and ncetate.

BTAT.

flml‘. frequent intoxications for last two centuries. even now mot rare; mortality
oW,

ZErio,

Murder, suicide; food containing arsenic; drinks: utensils for daily use; wall-

papers: clothes; medicinal poisoning. The poison may be resorbed by th

stomach, lungs, skin or even by the vagina. Grass, growing in the neilghl.-r_:::ho

ﬁf a.ra?inm- liurniteas, and affectad by the vapors, may cause intoxieations of
omestic animals.

Dos LET.

0.1 gram. arsenie; generally much more is nsad.

AcCT.

Laoecal canterization, paralysis of the splanchaies, paralysis of the heart, degenera-
tion of the albumin of the body, disturbanes of activity of tha central-nervons
system and skin: woided by means of all glands; in case of small doses, the
action of arsenic preparations is slow.

STAMPT.

Aneiepm‘sam‘ng: Dizagreeable senrations in throat, vomiting and purging, diffi-
eunlty in swallowing, dizziness, headache, pain in limbs, weakness of pulse,
eyanosis, cold extremities, fainting, formication. spasms, general paralysis,
eczema, erythema, pseudo-arysipelas, eatarrh of muccus linings, salivation.
hronic poisoning :  Catarrh of stomach and intestines. nasal eatarrh, bronchitis,
Iaryngitis, conjunctivitis. anemia, universal eczems, Herpes Zoster (melanosis),
dermatitis squamosa, degeneration of mental faculties, paralysis of lower ox-
tromities, anesthesin, paresthesia, multiple neuritis, amauroses, epileptiform
seizures, nephritis, hepatitis, atrophy of muscle,

Diacx.

Proof of the presence of the poison in the Yomit, urine, and feces: in acute cases,
the cholera-like, rice-water diarrboeas are important for diagnosis. The mummi-

| fleation, according to Zaaljer, is without value.

THER.

After repeated very thorough washingz of the stomach, give internally, the anti-
dote—magnesia ustn and ferrons sulfate nowly mixed; afterwards dinretics, h
baths, and electricity to stimulate the activity of the glands.

P.-MTar,

DETECT-

Contenta of the stomech hematic; mucousz lining partly velvet-l1ike and swollen,
reddened, aleerated, after large doses necrotic ; parenchymatous gagtro-adenitis;
multiple hmmorrhages in intestines; marrow ﬁilm infiltration_ of the plagues;
dysenterie, fatty degeneration of kidney, liver, heart and vessels, body well pre-
saivmi, mummilleation may be absent; in chronie cases, degeneration of museles
and nerves, '

2
|

The clear solution, prepared according to Frosenius-Babo, is treated unﬁrﬂ'ﬂtiml[l!y
with hydrogen sulfid; the vellow precipitate is dizsolved in hot ammonium suifid;
filtered, evaporated, and fused with a mixture of sodinm earbonate and sodinm
nitrate. The fused mass 18 dissolved in water: the filtrate heated with sulfurie
acid and conveyed into Marsh's apparatas, in which hydrogen is developed from
e.p. zine and dil, sulfurie acid: arsin (AsHalis formed, which, when passed through
a caleium chlorid tube, and then throneh a strongly heated glass tube, gives an
arsenic-mirror. In a solution of argentie nitrate, arsin forms a black procipitate of
metallic gilver. In ease small pieces of arsenic have been found in the body, ona
of them §2 thrown on a pisce of glowing charcoal, giving rise to yapors of s
garlicky odor. If another small piece is reduced in a narrow glass tube with
chareoal, and the black arsenie-mirror which iz formed i= heated with potassium
acotate, it gives rise to the odor of kakodyl. Concentrated solution of stannous
ehlorid will deposit in SOHEIE solutions of arsenions acid, brown flakes of reduced
arsenic. The arsenie-mirror is soluble in sodium hypochlorite.




ARSENIC, ANTIMONY AND BORON.

a5

ANTIMONY AND ITS COMPOUNDS.

BORON AND ITS COMPOUNIE,

Almost exclusively tartar emetic, and perhaps the faintly
poisonous suliur auratum, SbaSs (antimony penta-sulild)
are of importanca.

i Only boracie acid BOHs to ho
considerad, and sodinm bi-borae
(borax, KazBaOr, 10H20)

Formerly murders, medicinal poisoning, and mistakes
wara mora common than now, _’l"hg mortality is greater
than with arsenic, since the intoxications are generally of
a morsa profound nature.

Fatal terminations rare:; intoxi-
cations not infrequent.

Tochnical and medicinal nss, Tartar emetic s resorbed
by all parts of the body.  Anilin colors that had been fixed
by means of aptimony have caused intoxieations,

Usa of horacie acid in sorgisal
dressing and in wazhing of blad-
dor: internal application of both
plrlspllm'biﬂnﬁ. oven hypodermic-
|y,

Searcely smaller than with arsenic.

Yory mueh greater than with
arsenic.

YVery similar to arsenic, only that the oxygen-compounds
of the latter are more easily resorbed than those of anti-
mony. Yoided by means of all glands, Upon the epider-
mis, arsenic is slightly less irritating than antimony.

Irritation of first passages; dis-
turbances of alimentation; foe-
bleness of heart; decomposition
of the blood.

Acute prigoning: Noauses, metallic taste, salivation, nomn-
appeasable vomiting, inflammation of mucous lining of
mouth; cholera-like diarrboea, cold skin, guiek, small
Fulae. dizziness, unconsciousness, spasms in calves of
ok, convulsions, collapse,

laonie poisoning : Catarrh of stomach and intestines,
numbness, vertigo. loss of voice, weakness of muscles,
eold skin, weak pulse, albuminuria, profuse diarchoa,
prostration, collapse.

Acute poisoning: Vomiting,
darkening of the fleld of vision,
aresis of museles, weakness of
eart. purple exanthema, hem-
morrbages of bladder.
Chronic poisoning ;: Chronie ea-
tarrh of stomach and intestine,
with loss of appetite: stools con-
tain undigestod masses; saliva-
tion, MATASMUNS, AlEmin.

and cholera-like diarrhoea indi-

The uneeazing 1!.'«:|-|::L1tia-1a:'i
timony. Thoe analysis decides.

cabe eliher arsenic or an

Is insuroad by the proof of poison
1D arine.

Aftor thorongh washing of the stomach. internal adminis-
tration of tannin, magnesia, albumin, milk, analeptics,

Diureties ;: washing of the organ-
izm.

Inflammation of first passages: parenchymatous gastro-
adenitis; Intestines as with arsenic; fatty degeneration of
kidneys, liver, heart and veszols; also pneumonia has been
obzerved ; inflammatory changes in mouth more frequent
than with arsenic: swelling, pustules, aphthe. The weso-
phagus may =how the same appearances,

No satisfactory post-mortem has
=0 far obtained with man. With
animals. we find gastro-enteritis,
but less than with arsenic,

Orgauk masses destroved as with arsenic: precipitation and
redissolving also =ama as for Az, The residue when fused
with sodium earbonate and sodium nitrate allows arsenic
to go into aqueous solution. while antimony remains in-
golubla. Im h's apparatus, antimony alzo gives a
mirror, which consists, not of brown., but black, velvet-
like spota insoluble in sodinum hypochlorite, If stibin is
rassed into argentic nitrate solution, we get a black pre-
cipitate, but this ja not metallic silver, hut A:f:ﬁh. he
filtrate contains no Bh, while in ease of As, all the As is
found in thefiltrate. NHaproduees consequently no yellow
Elﬂaci itate, as in the case of arsenic, with the antimony
rate.

| The organic masses having been
| destroyed, the borseic acid ob-
tainad is mixed with sulfuric
acid to n mush ; aleohol is added
and ignited; the flame is green.
In case copperis preseat, it is to
ha separated befors this test ean
be applied, as it also turns the
flame green. The same holds
gaod for barvtn and thallinm, If
a piece of turmeric paper is put
into a solution of a horate con-
taining hydrochlorie acid, it will
appear brown on drying.
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TABLE OF IRTOXICATIONS PRODUCED BEY SOME IMPORTANT

MERCURY.

BILVER,

BOUERCE.

The most important compound is corrosive
sublimate (mercurie chlorid). HgClz: also the
red oxid, HgO. and all other mercuric com-
pounds are stmn{qlr corrosive. The mercurous
2alts and metallic mercary are also poisonous
but less corrosive.

Almost exelusively lunar-caustie,
AgNOjs. Arcentic nitrate.

BTAT.

The most [requent intoxications of the day.

ZETio.

Dos. LET,

Used as medicine internally, externally and hy-
!iw]gmlca!lr: technical applications, and acci-
ents.,

Now very rare;
{requent.

Accidents; medicinal poisoning.

formerly more

0,18 grams, corcosive sublimate,

Moro than s0.0 grms. of argentie
| nitrate.

ACT.

BYMPT.

Drsos.

THEE,

Local eorrosion : also corrosion at places woera
voided in large intestine, lower small intestine,
and mouth ; necrobiosis of the epithelia of the
convolutad tubules of the kidneys; weakening
of the central-nervous system with various
phenomena of excitation, The intoxication
2018 in late after hypodermic injection of metal-
lie mercury (gray oill

| Local eorrosion and formation of
| suparfleinl dry seabs : formation of
| i black organic compound in the
connective tizeue of inner organs
and at places where voided in small
intestines, and skin.

Acute Poisoning: After internal application of
the corrozive saltz= of mercury, metallie taste,
stomatitis, salivation, glossitis, bloody vomit,
dysenteric diarrhoea, anuria, edema of glottis,
groat weakness, inanition, collupse, black edges
on the gums, After hypodermic injection, loeal
swelling and painfulness at the place of appli-
cation. and also of the surrounding parts.
Choromic Poisoning : Tremor, erethism. cachexia,
necrosis of the Jaw. chronic nephritis, rarefy-
ing ostitis, paresis of muscles,

Acule Moisoning: White zeabs in
| month.cesophagus and stomach () 3
griping; vomiting of Ilﬁht-mlnm
| masses, which turn black when

uxpns-ﬂ-& to light.

Chrowie Poisoning : Ulesration of
stomach; blackening of eaticle
{argvrin). of the hair-follicles, of
the ﬁland.s of perspiration, of lips,
of the gumg. Even if the skin ia
blackened strongly, euphoria may
maintain for years.

Appearance of the mouth, and ulﬂutmlf].'l.iml'
proof of presence of mercury in the fieces,
| vomit and urine,

Digeoloration of the skin in chronie
| eases; of the vomit in acute cases,
| The discoloration remains for life.

Potagsium ehlorate for a gargle : albumin, mu-
cilaginous drinks, milk.. In chronie cases,
wiarm baths (Turkish). Potassinm lodid and
sulfur-baths do not act specifleally.

| Tn acute cases, sodium  ehlorid
| {table-salthalbumin, milk, Nothing
| can bo done in ehronic cases.

P.-Mx. |

ated and blepding: stomach leas inflamed than

intestine, which is mueh inflamed and sug-
gestive of tho nmﬁtl,'rrunrruuwci loody dysen
tary; appendicitis only with herbivora: kidneys
have easts containing caleium earbonate; heart,

of the epiphyses of the long bones; edulin of
bones muech reddened: phenomena of inflam-
mation of the central-nervous aystem,

'1‘}:T?tl:| loose: tongue and gums swollen, uh'.e-r—_

lower small intestine : main lesion in the large |

liver. ete.. degenerated ; peritonitis; loosening |

} In acnte cases. gastro-enteritis; in

chroniccases, lens ventriculi.and
| besides all the parts mentioned
| above, the blackening of the glo-
| meruli of the kidneys, Glisson’s
| eapsule of the liver, the willi of tha
small intestines, the adulla of tha
bones, ete.  Microseopie sections
| of the blackensd organs will ba
decolorized by po um eyanid.

DeTECT.

| By electrolysis, wa may even prove the presence
jof mercnry in the organic masses without des-
troving them, but it is hetter to treat them ne-
it‘f.l-n!ul: {0 Fresenius-Babo, and ppt. the metal
a5 black sulfld: or by alkalies, as yellow

loxid: or by potassinm lodid, as red fodid.
The hydrogen sulfid ppt, is dissolved, for
proofa by further reactions, in agua - regia, |

All mercury-componnds, upon heating in igni-
tlon-tuba with EI-'IH]IL‘ vield metallic mercuary.
(Compare page 41.) Even miero-chemically, we
can prove mereury in the epithelin of the intes-
tines and in the kidoeys by means of ammo-
nium sulild,

Upon treatment according to Fre-
sening-Babo, the silver results as
a ppt. (Az0Ol), which iz soluble in
ammonin. If the organs aresimply
ashed and then treated with nitrie
acid, silver nitrate is formed. A
| solution of this gives with potas-
sium eyvanid a white ppt.;: with
| potassinm  chromate, an indian-
| red ppt.  Mierozcopie sections thak

have boeen decolorized by potas-
sinm eyanid will again turn black
with hydrogen sulfld.




HEAVY METALS WHOSE SALTS ARE STRONG CORROSIVES.

a7

CHEROMIT M,

COFPER,.

ZINC.

Chromie acid (Cr0s or H=Or(a);

potassium chromate (KCOrz0s);

@;&Eﬂ-iﬂm acid-chromate (La
z[;}. chromalum, Cr80::E
12Hz0

Blug-vitriol (CuB0usH20); co-
pricacetate in genuine verdi-
gris. and cupric arsenite and
acotate in Paris-green; baszic
euprie earbonate capric arsen-
ite. cuprie phylloeyaninate.

Zine chlorid, Zndl:;  zine
gsulfate (white vitriol, ZnS0s
7Hz0); zine oxid, Zn0; zine
carbonate. (Calamine, Smith-
sonite.)

Formerly, mainly in England,
frequent : now everywhere
Tara.

Formerly frequent in Franee;
now averywhara rare.

| In England, even to-day fro-

gquent; elsewhero rare.

Manufacture of chrominm-pre-
]:famt-ibnu: madicinal use; ae-
cidents.

Aceidentz by vitriol much
nsed technically: addition of
copperto vegetalles vary rara-
Iy poisonous.

Murder, suicide, medicinal
and @conomie poisoning;
mainly aceidents.

1.0 grm. of potassium  aeid
ghromate; much more of the
zalts of the oxids.

10.0 grms. of the sullate or|
acetate should be suficlent. :l

7.6 grms. zine sulfate; 6.0
grms. zine ehlorid.

Loeal corrosion and inflamma-
tory action at jrlmae. where
yoided, e.g.. in kidnaeysand mu-
cous lining of intestines: for-
mation of met-hmmoglobin by
means of the acid and acid-
salts: grave Impalrment of the
contral-nervons system.

sStrong corrozion of the first
mssages mainly by vitriol;
ormation of met-hemoglo-
bin; marked effect upon the
central narvous system; par-
alysis of the musculature ; dis-
charge of copper by the glands
of the ictestines, 2aliva, bile,
urine, and skin.

Bame as copper, only zine
less polsonous and has mora
of a sedative actlon on the
nervous system; voided main-
Iy by the glands of the sto-
mach;: only ﬁrlmriugly of ac-
eumulative action.

Acule Poizoning: The swollan
and uleerated mucons linin
of the moath is at first colore
ellowish-rad. afterward blu-
fﬁ.h-g[‘aau : bluish-grean to yol-
low vomit: violent eolic: thin,
iloody stools; thready pulse;
seanty urine containing albu-

min.

Cironie Poizoning: In ease of
handling dusting chromates,
ulearations of the hands, arms,
peniz, septum of nose; bron-
ehitis, conjunctivitis, and ne-
phritis.

Acule Poisoning: Green seabs
in mouth, green vomit, abom-
inable metallic taste, saliva-
tion, sensitiveness and infla-
tlon of abdomen. brownishe-
redd dinrrhoea, small  pulse,
skin cold, icterns, paresis of
limbs, eollapza.

Chrronie Poisoning : Palo-groan
appearanee, cupg’wr—mlge on
teeth. copper-colie, eatarrh of
stomach and Intestines, mar-
AsMmus, copper-paralyseas (¥,

Aecute Poisoning: Mucous lin-
ing of mouth bloody or white
and wrinkled: strong metallic
taste; salivation; vomit whit-
ish, later of blood - eolor,
mainly after ZnClz; diarrhea
of coffas-brown eolor: general
debility. vertigo, erampsa in
calves of legsa, cold perspira-
tion. = I

Chronic Poaisoning : Catarrh of
stomach and intestines, fever
of brass - founders, chills,
pains in back, weakness of
muscles, pains in forehead,
perspiration, gradual <on-
valescencea.

Characteriatic discoloration of
the mouth in acute cases; ul-
earation of septum of nosa and
skin in chronic ones,

Oharacteriziie dizcoloration of |
mouth and vomit, an in
|

We must determine the pro-
sence of a colorless metallic
poison which i3 neither mer-
cury, sllver, nor lead.

Wazhing of stomach with so0-
dinm bi-earbonate: internally,
magnesium  carbonate  or
plumbic acetate.

Mueous lining of mouth swol-
lan, uleerated and dizcolored.
Mucous lining of stomach ee-
chymosed and ulrerated, as
alzo those of emall and mainly
of large intestine; fatty de-
Eanamtl-:rn of liver and heart;

idneys show exudates and
necrosis of the apithalinom of
the convoluted tubules, In
chronie cases, rhino-necrosis,
nleeration of skin and bron-
chitis.

chronie cases of hair and skin.
Wushing of the stomach with |
potassium_ ferro-cvanid; in-
tarnally, albumin, milk, mag-
nesinm_oxid; later om. Turk-

izh and KRussian bathsz, and
electricity.

Sama a3 with copper; in ad-
dition, tannin and alkaline
phosphates.

Gastro-enteritis from mouth |
to anus; perforation of stom- |
ach, small and large Intos-
tines; greenish muocons lin- |
ing of intestines, which turns
deep-blne when touched with
ammonia; ecchymosis of ser-
ous .memf.}mu&s: fatty dogen-
eration of liver and heart;
parenchymatous  nephritis; |
atrophy of musecles (7).

Mucous lining of mouth tan-
ned ; muacous lining of stom-
ach corroded and ecchymos-
ed—even detached in shrads;
wallz of stomach leather-like ;
small intestina hyperpmic;
soft membranes of the brain;
lupgs and kidneys rich in
hlgod, and in severa cases the
latter evidence parenchyma-
tous inflammation.

After Fresenius-Babo, a green |

liquid, from which ammoninm
sulfid will ppt. grayish-bloa
hﬁdmte. which, when dissolv-
ail in alkalies and treated with

nmbie peroxid, w Ve o
plumbi id, will gi
aell-:rw solution; deecant or fil-

r this, and add acetic acid,
which will ppt. plumbic chro-
mate of yellow color. Free
chromie acid will he reduced
by aleohol when heated, turn-
ing green. Hydrogen peroxid
will give blue coloration sol-
uble in ether,

After treatment, according to |
Fresenins-Babo, a liguid is |
obtained, eolored green by
eupric chlorid and fturning
deep-blue upon addition of
ammonia. (With chrominm
the green coloration is due to
ehromie chlorid.) Hydrogen
sulfid will ppt. black copric
sulfid, and potassium ferro-
eyanid will give a brownish-
red ppt- (K blue ppt., see
]:lll-ltj;ﬁ J The -:'m:lper is eon-
tained in the blood, not in the |
serum, but united with th$|
haemoglobin.

After Frezsenins-Babo'a treat-
mant, wa obtain o colorlezs
50111tio.n. from which, after
preceding nentralization, am-
monium sulfid will ppt. white
zine sulfid. Potassium hy-
drate and ammonia ppt. white
zine hydrate, soluble in ex-
cass,  Alkali-carbonates ppt
insoluble  zine carbonate.
Potassinm = ferro - cyanate

pts. white zinc ferro-cyanate.

n the blood. zine is ecombin-
ed with the hemoglobin,
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TAEBLE OF INTOXICATIONS CAUSED BY

HOURCE.

1

TIN.

LEAD

The soluble salts formed from

metallic tin in preserve-cans.

In former times, occasionally

stannic chlorid (SnCls) con-

mlni?d in spiritus fumans Li-
vii.

Unly suﬁar of lead has actually to be conzidered as
& corrosive compound: generally we have to deal
with the non-caustie oxid, viz: litharge PbO;
mininm Phatls: with white lead, plumbie chromate,
oF Water or food containing lead, and with lead sub-
acetata.

BTAT.

Genuine, pure tin-poisoning
rare. Mortality very rare,

To-day one of the most common intoxieations;
formerly, however, yot more frequent. Fatal cases
now very rare. Mortality now very low.

ETio.

Generally from partaking of
canned vegetables, ete,

Doz, LET.

Unknown, but very high : only
one fatal case so far.

Partaking of water that has stood in lead-pipea [or
a long time; sometimes in wine and food: toys
eontaining lead: handling leaden ohjeets (plumbers,
laad -burners, and painters).  Tova,

TLead sub-acetate [PhiCzHa0z)z+2Pb0]_solutions,
more than 20.0 gme, ; sugar of lead, plumbie acetate
[P Has)e-aHa0), mora than 60 gme.

ACT,

Cauterization oply through
stannie chlorid; paralyeiz of
the central-nervous system:
Ba.msw.-a and paralyses; voided

r the inflamed mueous lining
of the intestines: development
very slow: deposits of tin in
the hrain, marrow. liver, kid-
neys and muscles,

SYMPT.

Gustro-onteritis, purging and
vomiting, marasmus, chronic
eatarrh of stomach and intes-
tines, pareses of muscles, at-
axia. Iimpaired muscular
ﬁinsa. urine eontains albu-
min.

DIAGN.

By anamnesia.

| Metal-tan at plaee of applieation, but nn]{ after
|large doses. After resorption, as observed in ani-
mals, excitation; and with man, paralyses of the
contral-nervous  system, alimentation damaged,
tetanie contractions of intestines, ample deposit of
uric acid in kidneys, atrophy of muscles. Develop-
ment very chronie; deposit of lead in many organs;
voided by the glands of the intestines, kidpneys,
skin, saliva, and milk,

In case of severs acule poisoning, salivation, metal-
lic taste. lead-border on teeth, whitish-gray colora-
tion of the mouth, spasms of the stomach, abdom-
inal eolie, constipation, perspiration, formication,
pulsa hard and much retarded, anmsthesia, stupor,
uneonscionsness, paralysis of tha extremitios (wrist
dropl; with animals, spasms and raving mania. In
chromnie cases, disturbances in goneral, eolie, arth-
algia, anm@sthesia, amblyopia, amauroses, delirium,
e nm;ﬁﬁlia. paralyses of the extensors (Radialis)
gouty kidnevs,

Colie with constipation, retardation of pulse, lead-
odge on teeth, paralysis of the extensors (Radializ).

THEE.

Hot baths; avoidine of any-
thing containing tin and of
tin-lined vessels containing
acid food. Empty at once
tin proservo-cans.

In acule cazes, sodivm- or magnesium sulfate, al-
bumin, milk. In chronie cazes, potassium iodid,
hot baths, electricity; in case of colie, atropin hy-
podermically, as woll as Inrniu doges of olive-oil and
opium internally. Prophyiactic tment very
important.

P.-M1a,

DETECT.

Mo autopsy on man. Chronie
state of exeitation of mueous
lining of stomach and intos-
tines; grayish-brown eolora-
tion _in the nelghborhood of
tha iloo-cmeal valve: swelling
of the follicles.

antimony_ and arsenie in the
ppt. with H:S of the ]ukl‘lili ali-
tained, according to Fresen-
ins=-Babo, The leathor-yellow
stannous gulfid is soluble in
ammonium sulfld and in al-
kaline =alflds, but inzoluble
in ammonian, Potassium ov-
anid reduees tin compounds
when heated. without vola-
tilizsation. From dilute .[fnhl-
golution. stannous chlorid will
ppt. Cassius purple of gold.

Tin is obtained tngutﬂer with

Cauterization of the intestinal tract very rare;
| diminution of the elasticity of the walls of the ar-
| teries in consequoncs of alteration of the endothe-
lium and of the musculature; atrophy of the ex-
tensors of the lower part of the arm, and, indo-
pendently of this, of their nerves. Kidners con-
tracted and gritty from urates: formation of
vacuoles and turbid swelling of the parenchyma of
the liver and many other organs: accumulation of
gerous luid under the membranes of the brain and
spinal cord,

Treatment aceording 1o Fresenius-Babo, but fliter
while boiling - hot.,” The filtrate will deposit,
when ﬂﬂﬂl,. umbia chlorid; Ha8 will
dumbic HJ.ZI'EI: Hz504 ppts, whita plumbie sulfate;
iIE] ppis. plumbie chlorid, ingoluble in ammonis
and not changed by it in color. Befora the blow-
| }=i|m with soda, in reduction-flame, metallie lead ia
ormed. Ye
bio farro-o to. Tha presence
the metal has been proved in the bones, kidneys,
liver, apinal eord. brain. linings of the intestin
nnd muselea of the heart. Ewven during the lifeo
the patient, lead will sometimes ba proved to exist
in the urine and feees and upon the skin. Urina
and foees must ha previously destroved. Thoe skin
= will turn black when treated with ammoniom sulfid.

N e Ty

li"lﬂt. lack

llow potassinm farro-cyanid ppts. plum-
'ain[(ﬂ'rhiﬂh is whf{'

S e



TiN, LEAD, BISMUTH AND PHOSPHORUS,

g9

BISMUTH.

FHOSFHORUS,

Bismuth sub-nitrate; hismutl
ﬁtrtgta with ammonium ci-
qte.

Only the non-oxidized, free yellow phophorus and phosphin
(PHa or PaHa) are to be considered. The oxyvgen compoinds
of iphoaphuma ara non-poiscnous, therefore alzo phosphorous
acid often found in the corpse, phosphorettad oil, phosphorus-
matches, phosphorus-salves, are of strong action ; mg phios-
phorus acts bat to a trifling extent,

Inthe last decade a little more
rrm;uant than formerly; gen-
erally rare; mortality very
low.

Ueed in surgical dressings, in-
ternally for summer oom-
plaints of children and others.

Until lately a very frequent intoxication, which, e.g., in France,
formed 33 p.e. of all poisoning eases; mortality, 65 p.c.

Manufacture of phosphorus and phosphorus-matehes; mur-
dor, suieide, abortion, accidents,

Unknown, but very large; only
4 few fatal cases on record.

Even .05 gme, may prove fatal after internal application. Tha
amoint of vapor necessary to cause necrosis of the jaw is stiil
unknown,

Cauterization of the mouth
searcely present, but there is
inflammation of the mouth
and inflammation of the colon
br voiding of the bismuth ; ne-
%1_:':!.15. from tha samoe cansae.

ith animals, spasms apala-
gous to lead-spasms; with
man, paralyses. Voiding also
by the millk.

Yery slow, singe resorption is slow; loeal exeltation may ba
absent; grave disturbances of metabolism ; degeneration o

the body-albomin to fat, leuein, tyrosin, sareolactic acid, an

phosphorus-bases. Multipla I:I'.l!n‘lﬂl'l'haﬁﬁs by degeneration
of the vessels; very pronounced leterus; fatty inflltration and
degensration of the liver, later cirrhozis: fatty degeneration
of the kidneys and heart; in case of the kidneys, ending with
shrivelling. The inhaled wvapor will produce ostitis and
nacrozis of the jaw. particularly when the teeth are ulcorated,

Stomatitis and black discolor-
ation of the gums, glossitis,
catarrh and uleeration mainly
of the a intestine, albu-
minuria. introdoead into
the Elaura.. pleuritis; into the
%1’{ of the abdomen, peri-
nitis.

Yomiting of matter of an odor of garlic and luminous in the
dark : then for two days. euphoria, then ieterus: pain in
tho stomach ; vomiting of masses containing bile and blood;
sonsitiveness of the abdomen ; inerease of liver-dullness ; tha
breath is luminous in the dark ; hemorrhages of nose, uterus,
ote., and into the skin ecchymoses; headache, somnolence,
fever, small, rapid pulse; renewed vomiting of dark bloody
masses; coma, death. in the urine, hillary matters, fat,
blood, leuein, tyrosin, lactie acid, bases containing phospho-
rus, and casts,

Diseoloration of ths mouth
arﬂi inflammation character-
.

The odor and luminosity of the vomit, icterus, heemorrhages
into the skin and urinary tests insure diagnosis,

Iron saccharate for counter-
acting H:5 in intestine; ague-
ons  dinreties: otnssium
chlorate for a gargle; use of
baths of unknown affect.

Cuprie sulfate as an emetic; washing of the stomach with
th;asium rmanganate in solutions of 0.5 p.e. or with hydro-
gan poroxid; give several times o day one or two capsuleg
containing 1.0 gm. of old oil of turpentine; alkaline drinks to
inereass the alkalescency of the blood ; transfuszion and wash-
ing of the organism with solutions containing common salt,
sugar, and soda,

Btate of mouth similar to mer-
cury; large intestine black
and uleerated; microscopic-

Iy, brownizh-black granules
of bismuthie sulfid are found
in the vessals of the mucous
lining: stomach and small
intestines but little inflamed.

Liguid obtained aceording to
Eﬂﬂﬁms-ﬁ?t}% IEm t?ll aw
=] Smu P . as
brown  sulfid, inan!u{;la in
ammoninm sulfid, but soluble
in ¢one, HCl or in HNO,, It
the liquid be eautiously evap-
orated and then poured into
much water, there will be a
white "i'ét" [ Cl.  The
chlorid js soluble in aleohol
and will not ppt. on addition
:504; the agneous solu-
tion will be pptd. by alkalies ;
this ppt. is inzoluble in KOH.
It is guestionable whether or
not there are other hlack com-
pounds besides  bismuthic
sulfld present in the intestinal
mMAeoUusS~Cont,

The highest degrea of icterus of the skip, the sclera, and all
inner parts; multiple hemorrhages into the skin and into the
organs most varyingly, in particular underneath the pleura;
in the stomach, gastro-adenitis, which froquently extends
into the ducdenum ; catarrh of the bile-duets; liver in tha
beginning greatly enlarged, soft as butter and of a_saffron-
color and very fatty, later on small; all cells are filled with
drops of fat: the microseopic inding of the kidney is similar,
Muscles of the heart and skeleton show fatty degeneration.
The eapillaries of the cortex of the brain show fatty degener-
ation. The jaw shows new-formation of bone-substance.,
The organic masses are acidulated with Ho804 and heated in
aflazk suplilied with descending condenser (Aliteherlich's ap-
paratus)., Phosphorns passes over with the aqueouns vapor
and is luminous in the dark, provided that aleohol, ether, oil
of turpentine, enprie sulfate, and h '{'!mgen weroxid, ere., ara
pahsent. Argentic nitrate-paper will ba blackened by vapors
lumbic acetate-paper. Hydrogen
developed from zing and HCL in the presence of qha}s:}hurua
econtains phosphin, and will burn with a green flame, Inga
solution of argentic nitrate, phosphin will causa a black ppt,
of arpentie phosphid. Tt is n[s:nan‘m:t[ml toextract tho parts
of the cadaver with a mixture of earbon di-sulfid and ether-
aleohol, Then add mnFer-mrnmﬂa to the extract, upon
which euprie phosphid will deposit, On taking out the copper
washing well and treating with Zn and H:-Eau‘.ﬁahnsp}un_wgll
generate, Phosphin may be formed [l'DIEI‘FlI'DSFi orous acid in
the same manner as from phozphorus, by means of Zn and
HOl. It has never yet been observed that from corpses of the
non-poisoned, undar the influenes of cadaver-bacteria, phos-

of phoaphorus, but not 20

phin had formed from phosphorus-compounds normally pres-
zent in the body.
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All substances belonging to the acria have in common the
following action: They produce, in the first place, a dilatation
of the vessels of the skin, of the mucous membranes (especially
in the intestinal canal), and of the subeutaneous connective
tissue. This then causes hypersmia, manifested by reddening,
swelling, and elevation of temperature on the part of the body
concerned.

The process may stop there and retrocede without having
been actually detrimental. DBut if the rritating action of the
poison extends further, coagulable serum, viz., so-called plasma,
will exude from the ecapillaries, the direct result of which is
an excessive engorgement of the lymphatics by the normal
alimentary liquid of the tissme. Thus cedema is produced.
The plasma by coagulation, may separate fibrin. Soon after
exudation of the plasma, as a rule, a stage of emigration of
lencocytes follows. The artifieial production of this passage
of leucoeytes as observed under the microscope, in the tongue
or the mesentery of the frog, or in the mesentery of all warm-
blooded animals alike, we call ConxnEM's experiment. This
experiment is of great significance in pharmacology, because
there exist not only numerous substances which, just like the
acria, favor its perfection, but reversedly, others as, e, g., quinin,
which prevent the emigration of leneocytes.

It is of additional importance to know that in case of
inflammation, besides the leucocytes, red blood-corpuseles,
although in much smaller number, also pass through the walls
of the vessels; this oceuring, as a rule, at points where lenco-
eytes had previously made their egress, through the orifices in
the walls of the vessels between the endothelial cells, viz.,
the so-called stomata or sticmata of the cement-substance.

This diapedesis of the moveless red blood-corpuseles fol-
lows much more abundantly in case of venous engorgement as
when inflammation is present. This proves that the mere
filtration-pressure is indeed eapable of forcing soft lnmps of
protoplasm through the endothelium. We may suppose,
therefore, that in case of inflammation, also a favoring action
for the passage of leucocytes is to be attributed to the blood-
1]1'{'_'83111"_‘,'.

However, the significance of this factor is materially les-
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sened in the case of inflammation, as here the pressure in the
vessels concerned is more frequently reduced than inereased.

Under these conditions another factor obtains which is sunited
to much more than compensate for the reduction of the blood-
pressure, viz., a greater penetrability of the walls of the ves-
sels. The explanation of this process is to be found in the
fact that when inflammation is present, the serrated and
tortnous lines of the cement-substance between the endo-
thelial cells of the vessels are broadened, and the stomata
contained in them enlarged and increased in number, thus
allowing dissolved colloids to pass out. It seems that this
change is explained in a purely physical manner by the
dilatation of the tubes of the endothelial intima, following of
necessity upon the inereased caliber of the vessel as a whole,
After the retardation of the blood-current had been perfected
by the cause of the inflammatory process acting upon the walls
of the vessel, and widening its lumen, then the wall whose
repose depends upon adherence of the liquid, will be exten-
ded ; into this the lencoeytes are pushed, because of the small
amount of vis viva which they possess. They are, so to say,
pushed aside by the red blood-corpuseles, and accumnlate
more and more in the layer which is in relative repose. This
is the stage of edge-layer formation.

The lencocytes, in contact with the wall of the vessel, now
changed by the agency caunsing the inflammaticn, are induneed
by this same agency, acting in a chemo-tactile manner, to
abandon the globular form, their form of rest, and to emigrate
by amceboid movement towards the chemo-tactile centre. In
consonance with or after the passage of the leucocytes, an
exudation of plasma may oceur, which soon coagulates to
fibrin. This, however, is immaterial since the now following
histolysis, viz., the envelopment by pus, emanating from the
leucocytes of smaller or larger parts of tissue, redissolves the
fibrin. We can perhaps best comprehend this liquefaction-
process by assuming thst a digesting enzyme is furnished by
the leucocytes to the surrounding bodies; this is then sup-
posed to change them into propeptones (albumoses), liquefying
them at the same time. In fact, pus will always give the
peptone-reaction, which, however, is also peeculiar to the
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albumoses. It is not proven that genuine peptone is formed
in this case. The histolytic process need not of necessity
dissolve uniformly the whole piece of tissue affected by the
excitating agent; it mainly concerns the cirenmference, while
the central part, where the action was most intense, will
become necrotic and isolated, and, if possible, eventunally
breaking through the skin, be thrown off.  All of the oceurren-
ces thus far discussed are together called, according to old
tradition, *“inflammation.” Preferably this aseptic inflamma-
tion changes into a bacterial one, since enzymes, which may
happen to be in the blood or in the neighborhood of the centre
of attack, will be attracted by this process of disease, and will
greatly multiply in this disturbed seat. Thus it happens that
the physician never witnesses an aseptic inflammation proper.
The difference in appearance of an inflimed central seat
without bacteria, and one with bacteria, is to be found in the
number of leucoeytes; as soon as the enzymes step in, the
emigration of the leucocytes increases as well as the histolysis
which they cause.

We have now to consider as a partienlar kind of inflam-
mation, that which is achieved by coagulation of blood and
lymph ; this is the case, e. g., in the wall of the stomach when
there exists intoxication by acids. Some poisons, as abrin and
wicin, bring about such a coagulation of vessels exclusively,
without simultaneouns cauterization.

In conelusion, we note that a part of the body may become
hypersemic to such a degree, that in the very beginning a
gennine inflammation is simulated, but from this under
certain conditions, the trne inflammatory process later on
really follows. This may oceur in a purely nervous manner by
paralysis of the vasomotor governing a given loeality. This
holds true mainly for the intestinal eanal, with poisons which
paralyze the splanchnie nerves, as, e, g., snalke-poison,

A. A.—ANIMAL POISONS. (TABLE, PacEs 106-107.)

Experiments with chemieally pure, exactly analyzed sub-
stances have been perfected only with cantharidin, which is the
anhydrid of cantharidic acid of analogous action. In toad-
poison, we have to deal with a mixture of carbylamin-substan-
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ces, to which reference will be made later, with phi-ynin. This
latter most interests us here, but chemieally it is still
awaiting research. IFor the garlie-toad, still another substance
of an alliaceous odor, is to be considered. The toad-poison is
contained not only in the secretion of the poison-glands, but
also in the blood. The scmandarin or salomandrin, of the five-
salamander has an alkaloidal character: it is a violent loeal
exeitant and kills under tetaniec convulsions similar to strych-
nin. The poison of the water-salamander, trifon cristatus, is not
identical with the foregoing, but it also eanses very prounounced
excitation. The poison of scorpions (buthus, scorpio, euscorpius)
is of action similar to the preceding ones, but it is of albumin-
ous nature. The genuine spiders possess, just as the animals
mentioned above, genuine poison-glands, while these are
missing in the pseudo-spiders, which, however, produnes an
excitating saliva. The genuine spiders may contain the poison,
aside from the poison-gland, in the juices of all other parts of
the body. This is particularly true of the diadem-spider, whose
poison from its poison-gland acts less strongly than that of
the body-juice. All spider-poisons are toxalbumins which are
to a greater extent digested within the stomach of warm-
blooded animals, while they possess a terrible action when
starting from the blood or the subeutaneons connective tissue.
However, it is said of dogs that they will partially void
through the mueous lining of the stomach, snalke-poison, begin-
ning from within the blood-cirenlation. By the term fish-poison,
used in a wider sense, we understand not only the poison
produced by certain fish in a state of health, but also such
toxic products as generate in diseased or rotten fish, We shall
here discuss only the first-named, which, however is subdivi-
ded into two classes: (1) Some fish possess genuine poison-
glands which are in conneection with thorny fins, while (2) others
carry the poison in a form not available against themselves,
within the blood (eel-poison), or produce it within the genitals
( fugu-poison). The action of the latter starts from the intesti-
nal eanal of man, even if the fish had been partaken of in a
boiled state. Toxieologieally, the most important animal
poison is snake-poison, of which there exist many kinds. Some
of them are not rendered wholly inocuous by boiling for a
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short time, and most kinds produce both loeal and remote

marked effects.
B. B.—VEGETABLE POISONS. (TABLE, Pp. 108-110.)

The great majority of the numerous pertaining vegetable
poisons are mainly of loeal action. In regard to up-to-date
chemical research, this branch of our subject is as defective as
that of the animal poisons; consequently we must not be sur-
prised to learn that satisfactory experiments also are unfortun-
ately missing. DBut the practicing eountry-physician is inter-
ested in these poisons, because it is not a rare thing for him to
see light and more severe intoxications ecaused by them in
children, and in domestic animals. Therapy is generally of
one kind. It comsists in ridding the stomach of the poison
and in administering eooling and mucilaginous drinks. In
ease of external intoxication, ice-compresses are indicated.
Many of the poisonous plants in guestion share in commox
the feature that on drying, they either partly or wholly los
their toxie quality, and consequently render experimenta-
tion with these poisons a difficalt matter.

Did not space forbid it, we might greatly inerease the
number of substances contained in the following tables by
enumerating all of the spices as well as the drastica. So it may
at least suffice to mention these two classes of substances.
Tinally, the so-called saponin-substances belong in a certain
sense in this place. It is true that they are not excitants of
the epidermis, yet producing violent effects upon muecous
membranes, causing conjunetivitis and keratitis with the eye,
acute nasal coryza with accompanying sneezing, and walery
secretion, and furthermore, gastroenteritis. Duat in so much
as all of these saponin-substances possess in addition still
another, guite peculiar, action upon the blood, it would seem
more suitable, in order not to excessively increase the number
of vegetable poisons, to briefly mention them here, enunmera.
ting and discussing them more in detail when we are consid-
ering the blood-poisons.

The last table mentions three kinds of intoxieation,
markedly varying from those of the preceding one, the charac-
teristic feature consisting in anatomical changes not of the
alimentary traect, but of other organs, above all in the nervous
system. We thus conelude the series of vegetable poisous,
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which cause gross anatomieal changes, and stop to merely
mention the excitating enzymes of the miero-organisms, e. g.,

streptococeus.
C. C.—ARTIFICIALLY PREPARED POISONS.

The large number of existing artificially prepared substan-
ces which eause anatomical changes, have but small interest
for the practicing physician. We enumerate: chrysoidin,
malachite-green, Bismarck-brown, fast yellow, wasserblan, fast
blue, spritblan, methylene-blue, Victoria-blue, neublan, methyl-
violet, gentian-violet. These are said to cause local manifes-
tations of excitation and other phenomena of intoxication in
workmen handling them for some time, and with animals after
much dosing. When considering the blood-poisons we shall
mention a few other dye-stuffs.

E.—ELOOD-POISONS. (TABLES, prp. 113, 115, 118))

It is impossible to understand the protean action of
poisons of this group before having elucidated their behavior
with reference to the blood. In praxt this is hardly ever the
sole change which they eause, but it is the one which may be
readily studied extra corpus and which strikes the keynote for
the understanding of most of the other actions.

We lere present an abstract of the gross anatomical changes
of the blood, caused by corrosive acids, alkalies and ecanstie

salts.
The poisons here discussed and considered in their action

extra corpus, do not act upon the sernm but solely upon the
corpuscles. Every one of these actions upon the blood may
therefore be studied on red blood-corpuscles suspended in phy-
siological sodinm chlorid-solution. However, the manner of
action differs. A first group of blood poisons changes the phy-
sical condition of the red corpuscles in such a manner as to
render them gummy, so that on mutual contaet they will stick
to each other and form lumps having the appearance of red
sealing-wax. These clog up the vessels and thus cause the grav-
est disturbances of blood-cireulation. We will only mentionone
of these poisons, ricin, contained in the seeds of vicinus con-
munis, (euphorbiacene). We find, on taking castor-beans inter-
nally, or the pressed eakes of castor-beans, since the eastor-oil
does not participate in this action, that an indeterminable
amount of wicin, of albuminoid character, is deprived of its
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TABLE OF INTOXICATIONS CAUSED BY

e ——

CANTHARIDIN,

TOAD-FOIS0N,

ACULEATE-FOISON.

Lytta vosicatoria L., canthari-
des. Spanish 1l Meloe pros-
carabmeus L., Meloe majalis
L.. Mylabris, Cantharis. Our
L:,tt.u does not contain above
05 p.c. uﬂntlmrlﬂm the Ar.
gontinian, 2.6 . tho differ-
ent Lmds. of Ir]uhrln. of the
trade, 1.0 p.e,: the difforent
Maoloea much less, Emplas-
trum cantharidum, tinet. can-
}:I;ﬂtndum. potassiom canthar-
ot

Bufo cinersus L., common
toad ; Buio calamita, eross-
d: Bufo viridis Ln.l.u
ij&u Italian toad: ip
E!Inl_mma. fuscus, garlic-
Eombinator igneus,
.-’Ll:.m-s ohatetricans, Juiee
of poisonous glonds,

.Ihpia %B{EQHEE Lﬂh.lunuy
e Aylocopa violacen
abr., wood-bee; Dom
bus hurmrum. amd B.
lapidarius, bamble-bae ;
Yespa vulgaris L., wasp:
. erabro, hornet; For-
mica rafa, forest ant:
Formiea  hereulanes;
fﬂl‘-l?l.‘ﬂ.: M rrlqim-, ﬂ.E-
I8 [erox; Lulex, at:
‘I%‘u}i}ﬂuuu. gad-fly {En

j" n

HTaAT,

Erio.

Tardien quotes 23 cases in 12
vears: now rarer. Moptality
Erent.

Only slight extornal in-
toxications are known.

Known isolated dtatnl
ecases in man and the
horaa.

Murder, snicide, quack prae-
t—iﬂk!. medicinal poisoning, mis-
take.

Dos.LET.

1.6 freshly powdered canthari-
des; 50.0 tineture; 15.0 plaster.

On touching tho animals,
secretion may come in con-
tnet with the human skin,
eye, nose or mouth.

Att.mk by a swarm:;
ing of a boe-hive:

Errl ting the animals,

Unknown, and not the
same in all species of
toads.

Unknown, and varying
with the different spa-
«les of animals.

ACT,

Strongest local excitation at
tha place of application and
whare voided (Kidneys) Priap-
ism. Execitating action upon
brain and spinal cord,

Aevers  local  excitation.
After regorption, the heart
and vessals are influemneced
in a mannersimulating the
action of digitalin.

Btrong loeal irritation
around the stung point,
in whieh the sting fro-
quently remains.

BIMPT.

Diacs.

THER,

E}km Llisters; intarnaily burn-

*il and bli= rmix in mouth ;
di cnlty of swallowing : sali-
vation; vomiting and bloody
glools; violent pains in kid-
neys and nrethra: urine ver
seant, contalning albumin an
blood.

Formation of blisters and
presence of green particles 0[
tha alytra.

Buarning and itehing, main-

y of the mueons mem-
branes ; conjunctivitis; ke-
ratitis; swelling of the
nose; inflammation of
month; retandation of
pulse: inereased hlood-
Prossurs ; nousein, vomit-
ing, diarrhoea,

Reddening,  swelling,
burning, itehing, extra-
vasation, collateral oxd-
ema; fainting, delirium,
vomiting, aphonia. ar-
ticaria. The tempera-
ture of the body may
rise or fall.

| The handling of squirting

tonds.

The prezsenca of the
animals or of tha re-
maining sting,

Ruw_ni{lu enorgotic washing
of stomach. Loternally, muci-
lilfa.'.'lun:-tls drinks with addition

{jpium Cupping near the
!-u1 noys.  Warm, protracted
sitz baths. Avoid oily inter-
nal medicines,

Lioeal FGD[JI]H by means of
ice. Coeain. The injured
eyes must be treated Ly a
spocialist,

Laocal cmlinghlur man.ng
of moist earth, scraped
or sliced raw pnmm
cold water, ire, touch-
ing with ammonia. No
seratehing permissible.
Cocain,

P.-MTu.

Gastroenteritis haemorrhas
iea, partienlarly also of duo-
enum : glomerulo-nephritis ;

m:uu..uq.tiuu and erchymosis of

ureters, of bladder and of
urethra. The contents of the
hlistera i3 sarous.

Aceounts referring to man
are not recorded. Len-
coma, in the aya, Thaskin
of the lips is exfoliated.
With frops, the heart
stands still in systole.

Inflammation of skin
from slighthast to se-
vorgst degres, with par-
tial gangriene and nup
puration. Nothin

finite known a tmt
changes of inner organs,

DETECT,

In case powders or plasters
had been usaed, the finding of
grecn particles is diagnostic.
To prova the preseance of ean-
tharidin, boil with KOH, form-
ing puhua:uum c:nn!!nriduto
acldulate with HzS0s and
shake with chloroform. The
residue of evaporation is dis-
galved in formie acid. and, on
again evaporating, f]nuhhr ris-
fraoctive erystals are formed,
which, dissolved in oil, blister
the skin.

Imperfestly inveatigntod.
Evidently we have to do

with a mixtare of sab-
stances, of which I1;r‘m*m[n
iz a volafile base, Theear-

bylamin substances may
ha distilled off. Itis ques-
tionabla toxalbumins
are present, but this seems
to ba vary likely.

In regard toformie acid
see paga . In addi-

tiom, th&rﬁ@rlduntlr -
ists an enzyme respoh=
sible for the main ae-
tion, butwhich is chemi-

cally  absolutaly une-
known, I|1 ndditiun.
unidesan

ant.
whieh ia vu]u.l:ﬂ It ia
umticmal whalhnr
lrmh:. ﬂ.l'!il,? iz to
found in the urine.
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EPIDER-FOISON.

FISH-FOISON,

ENAEE-POISON,

Lyoeosa tarnntula, genuing tar-
antula:; Trochosa singoriensis,
Russian tarantula; Cteniza
sarmentaria; Chiracanthinm
nuirix; Epeira diadema L.
diadam- spider: Lathrodectes
tredecimenttatus  (Malmign-
atte); Lathrodeetes lugubris;
(Earakurtel or black spider;
Galeodes araneoides (Solpuge
or Phalange).

Trachinng droco L., Serranus
Seriba, Trachinus vipera L.,
Synanceia  brachio, Cottus
seorpic, Thalassophryne reti-
culaia. urn@ena  Helena,
Seorpena, Stomia boa, Tetro-
don, Fugu, Anguilla, Eel, Con-
ger, Petromyzon, Lampray,

| Yipern berns ; Peling pres-
| ter, black variety ; Vipera am-
madytes: Vipera Redii; Cro-
talus durissimus and horei-
dus, rattle-snake: Naja tri-
pudians; Naja haje; Pelamyes.

The bite of Lathrodectes has
killed a nuomber of human
beings and thousands of do-
mestie animals,

Bita received while sleeping,
or when maréhing barefooted
over the steppe; irritating the
spidera.

Fatal cases have only cecurrad
with any frequency after cat-
ing Tetrodon, mainly
| Japan.

in |

Yery frequent in India, Tha
duta in regard to mortality in
Germany varies hetweon 2.3
| and 23 p.c.

| In some cases the hands are
| injured by handling tha thorn

|animals; otherwise interns

|intoxieation after eating.

Always bites, mostly into
nakad hands or feet,

Of the polson of lathrodectos,
epumeration by milligrams
gufficas if the capillaries are
invadad.

No loeal action atall with luth-
rodectes, but paralysis of cen-
tral-nervous system and for-
midable pains, With all othaer
gpidars, inflammation, begin-
ning at the bitten point.

| T'he fresh blood of 0.6 kgr. eels
{acted almost fatally; for the
other fish the dose i3 un-
[known. N
{ Partly analogous to the pois-
|ons of aculeatm and spiders.
| The genitals of tetrodon con-
{tainalocally excitating poison
| similar to curare. Fresh blood
of the ecl and lamprey causes

| vomitine and puraing.

The bites of differont spocies
roduce local échanges of vary-
ng intensity, generally analo-
ous to those discussed with
o aculeats.  Lathrodectes
causes seroaming  with the
ain, this latter not being loeal.
..E’nm'lrsas&nﬂuﬂngiﬂrmnmha.

fs.m;m-n.!im.;.:t to experiments on
animals, the fatal dosa is very
small, 1o be expressad only
I in milllgramms.

| ¥aries according to the spa-
| cies in guestion, Gonerally
{ loeal hemorrhagic inflamma-

tion ensuaz; dilatation of
vessels and central paralysis,

Corregponding 1o the jost-
mentioned differences, vary-
ing action, viz., Inflammation
of skin. gastro-enteritis, par-
alysiz, spasms. Neither my-
driasis nor general exanthe-
ma ars aymptoms ob=ervad in
consaquence of

species.

handling or |
partaking of the mantiumd!

[ The bitten part swellz, he-

comes painful and assumes o
bluish eolor. Then the whole
| extremity swells and 12 cover-
{ed with h®morrhages into
| the skin., Next the trunk is
{attacked; paralysis, suffosa-
tinn and death, enerally
with ipflation of abdomen.

Fasy

in_ ease the spider is
found

; otherwize very diffienlt.

question is at hand.

Only possible if the fzh In

The local phenomena and
the imprezsions made by the
teeth laave no doubt,

For bites of the ordinary spi-
ders, just as with the imuries
ruealvﬂdhg
of Lathrodectes, hot hatha and
internally opium. A popular
romady nst the hites of all
a?lldem is; spiders crushed in
‘D L

aculeatm; for those |

Purely sympromatic, Thorny
flsh must not ba handled ; new

aaten,

strange flsh should not be |

Lagating of the extremity and
immobilization. Buck out,
cauterize or eut out; potas-
gium permanganate; locally,
chromic acid; Internally, al-
cohol, ammonia ; i%gpc:der-
mically, stryehnin. ashin

of stomach. Many fancifu
and unigll..m expedienta pecu-
liar to diferent localities—all
of donbtful value,

For the ordinary spiders, in-
flammation of skin., same as
with aculeats: for lathrodee-

tes, sometimes extensive co- |

agulation of vessels,

Inflammation of the injured
| parts of skin. morrhagic
gastro - enteritis.  The ab-
dominal weins surcharged
with Blood.

Bapid putrefaction of the
dark - blue - eolored  corpse,
Around the bitten point axu-
dation of zerum and blood;
red-colored, serous extrava-
satione into the cavities of tha
body; multiple hemorrhages:
mucons ecoat of intestines

impregnated with hload,

With lathrodectes, we have to
deal with a toxalbumin, which
lozes its nctivity even when
treated with alechol ; it has no
gpecial chemical reactions; it
is found in every part of the
body of the spider. With the
others we have to do with the
secration of the poison-glands

and salivary ﬁ:land.ﬂ. which
have never vet been chemical-
1y approached,

We possess some chemical
kpowledge only of one poizon
of Fugu and one of Fel (ieh-
thyotoxin; the locally excita-
ting substances and tests for
these are entirely unknown.
Here we have evidently to do
with ex:nzdymes. In caza of the
so-ealled barbel-cholern pro-
duced by eating barbel, pto-
malpes are possibly the cause.

We generally have to do with
a mixture of toxalbumins,
from which bazie complexes
are easily split off. Specific
reactions ara miszing, Tha
poison i contained in the
gland corresponding to the

arotid, which dgn]_:: extends

evond the head with eansus
rhiombeatuz and with_eallo-
phis. Evidently the poison of
different groups of snakes iz
not identical.
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112 SPECIAL TOXICOLOGY.

toxie action by digestion. Another part will be resorbed,
causing coagulations, hwemorrhages and uleers in the vessels of
the intestinal mucous coat.

The number of people who have thus fallen sick or died
is not insignificant. The pretty colored castor-beans ripening
in the garden are particularly attractive for children, who will
put them into their mouths.

A second gronp of blood poisons either dissolves the red
blood- corpuscles or extracts the coloring matter thereof. A
portion of this dissolved coloring matter, non-poisonous in itself,
will be retained within the liver, and partly transformed into bile
coloring-matter, provided it is small in quantity. But if the
amount of dissolved corpuseles is large, a part of the hemoglo-
bin will be transformed into met-hemoglobin, the alkalescence
of the blood will be considerably reduced, and within the
kidneys a mixture of heemoglobin and met-hemoglobin will be
secreted with the urine. Under these conditions eylinders of
Liremoglobin and met-hemoglobin are easily formed within the
kidneys, which will elog up the convoluted tubes, HENLE's
loops being mainly affected. It may also happen that a part
of the hemoglobin is temporarily deposited in the spleen, the
lymphatie glands and the spinal-cord. The stroma of the
blood-corpuseles, which had been partly extracted, partly
dissolved, not only caunses embolism of the capillarvies, but it
increases the disposition of the blood to form coagula, and
clogs the vessels of the intestinal follicles and of the
parenchyma of the kidneys by thrombosis. It is of no import-
ance whether or not these poisons are, in addition, of specifie
action upon the nerves. The following table, which eontains
only vegetable poisons, mainly a number of the so-called
saponin-substances (Nos. 3 to 11), might easily be enlarged;
the common horse-chestnut, for example, contains such a
substance. Phallin (No. 1.), is a toxalbumin, which is partly
resorbed in an active form by the intestinal canal, after par-
taking of suflicient quantities of fresh foad-stools ; many fatal
cases are on record. Solanin (No. 9.), is located directly
underneath the skin of the potato and will be removed with
this. On boiling potatoes it is partly dissolved, which expiains
the fact that occasionally small animals, mainly poultry, fall
sick from potato-water.
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TABLE OF THE MOST IMPORTANT POISONS WHICH DISSOLVE BLOOD-

No. |

1 | Fhallin,

CORPUSCLES.
NAME OF | R o :
T FURNISHING IT.| FAMILY. ACTION,
polsox,  PLANT FURNISHING .
Amanita phalloides | Fungi. Some length of time

Fr..and its numerons
varieties, e f., A.
mappa, Am. viridis,

after partaking vom-
iting and purging,
prostatation,cold per-

Am, citrina, spiration, delirium,
cyanosis.  Post-mor-
tem appearance like

' g ! phosphorns,

2 | Helvellaic | Helvella escolenta | Id. After some time, nau-
| acid, Pers., while Morch- gea, vomiting, icter-
| ella esculenta seems us, somnolence, The
- to be non-poisonous. convoluted urinary

A distinct species by tubes filled with hee-

| the name of Helvella moglobin - cylinders;
[ suspecta  does not | urine contains haemo-
| exist, - globin, met - heemo-

globin, bile pigment.

3 | Quillaic ac- | Quillaja Saponaria. | Rosaces. Hemoglobinuria, in-
id and sa-!The bark contains flammation of intes-
potoxin, both poisons, which tines, dislocation of

are very similar to kidneys, only after

each other and of direct introduction

elyeosidic nature, into the blood of ani-
mals, Internally, ex-
citation of the ali-
mentary canal.

4 (Senegin| Polygalasenega,and | Rubiacese. | Same as Quillaja.
and poly- | some American spe- With man, after in-
galaic acid. | cies closely related ternal  application;

to it. The bark of expectoration, vomit-

the root is the pois- ing, diarrhoea,

Onous part. |

5 | Paridin. Paris quadrifolia. Liliacese. | Vomiting and purg-

| ing with man and
animals.

6 | Baporubrin.| Saponaria officinalis, Silenaceg. | Id.

COMINON Sap-wort,

T | Cyelamim. | Cyclamen Euoropse- Primulacese| 1d.
um, sow-bread,

8 | Agrostem - | Agrostemma gith- | Silenaces, | Domestic animals
ma - sapo - | ago, have often been killed
toxin, | by it. Resorbed by

[ the inteztines,

9 | Bolanin, Solanum  nigrum, | Solanaces. | Exeitation of alimen-
black or common tary tract in man and
night shade. Sol. animals ; giddiness,
Lycopersicum, tom- staggering, weakness

| ato: sol, tuberosum, of back,
| potato.
10 | Duleamar - | Solanum dulcamara, Ld.  Same as with solanin.
in. | bittersweet,
11 | Melanthin, | Nigella sativa, nut- | RKanuncula-| Excitation of alimen-
meg flower, | ce, tary canal,
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Some of the saponin-substances will not be resorbed at all
by the intact mucous coat of the stomach and intestines, e. g.,
quillaic-acid and sapotoxin, while this does not hold true of
others. In case of non-resorption, the action upon the blood
will of course not take place, however, when internally applied,
there will be excitation of the mucous coat of the alimentary
canal. In case the drugs are marketed in a powdered state,
as, e g., quillaja-bark, the dust must be kept away from the
eyes, as it inflames them violently.

A third group of blood poisons fixes the oxygen of oxy-
hemoglobin in an inseparable manner to hemoglobin, with or
without previous solution of blood-corpuseles. Thus, the
tissnes not being supplied with oxygen, dyspnea and even
suffocation will follow. We call this modification of the eolor-
ing matter of the blood, remarkable for its sepia-brown eolor,
metheemoglolin. In the spectroscope it is characterized by an
absorption-baned in the red part. Itis of importance for the
physician to know that within the corpse the methemoglobin
will disappear after some days, hemoglobin being reformed,
while the oxygen had been used up for bacterial life. This
oceurs mainly in summer. Consequently, in suspicions cases,
the post-mortem should be held at once, else we cannot expect
to find any methsmoglobin at all. The decomposition of the
coloring matter of the blood by corrosive poisons, always give
rise to the formation of methemoglolin in addition to hematin.
Between those poisons which merely dissolve the blood-cor.
puseles and those forming methemoglobin, stand the bile-acids
and arsin, the action of which gives rise to dissolved lemo-
globin at first, and later on to abundant quantities of melliemno-
globin. A useful antidote for all the poisons forming
metheemoglobin is sodinum carbonate, or the so-ecalled sodium
sesqui-carbonate. This transforms the brown methemoglobin
into a red modification ecalled alkaline methenoglobin which
latter allows the organism to transform it with comparative
ease into oxy-hemoglobin,  The danger arising from a pos-
sible solution of red blood-corpuseles is the same with the
poisons belonging to this group, as with those of the preced-
ing one. In regard to therapy, in case of intoxications caused
by the group now under discussion, it must be remembered
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that the formation of methemoglobin will set in more readily,
and develop to a greater excess in proportion to the diminished
alkalescence of the blood and the tissue-jnices. Always
attempt, therefore, to increase the alkalescence, never pre-
seribing acid beverages.

TAELE OF THE MOST IMPORTANT POISONS CAUSING PRIMARY
FORMATION OF MET-HEMOGLOBIN.

Ko. | NAME. ACTION;, ETC.

1| Chlorates, Potassium chlorate, in particular, has killed
. many people. A few grammes are sufficient,
as in cases of fever, dyspnoea and of partaking
of acid lemonade (e.q. ,of HCl or H; PO, ) Icterus,
met-hemoglobinuria, somnolency, uremia,
| anmmia. The post-mortem will show the blood
[ to be of chocolate-brown color: the kidneys
| filled with met-heemoglobin-cylinders,

3

Pyrogallol or pyro- | The mere application of salves of from 5 to 10

< 4 | : =

gallic acid. | p-c. rubbed over the whole body, suffices to
cause headache, chills, vomiting, purging,

cyanosis, somnolency and met-haemoglobin.

uria, Post-mortem same as above.

b Chrysarobin. After extreme applications, as in skin affec-

tions, the same ]]IIIE'IIDH'IE]'].H. as with pyrogallol;
in addition, a brownish-red coloration of tha
gkin ; conjunectivitis and swelling of the lym-
phatic glands. The urine contains met-heemo-

| globin and chrysophanic acid.
|

4 | Hydrazin, J]}heu_r;l- | Chills, vomiting and purging, formation of
hydrazin and pyro- | met-hsemoglobin, but after small doses the
din (hydracetin). urine will not have a brown color.

Salts of Ir_rmzcj'launin.i Same as with hydrazin.

&

6 | Nitrobenzene or es- | More than 150 pml'iplc have so far been recorded
sence of mirbane, | poisoned by it, The breath has an odor sug-
gestive of bitter almonds ; profound cyanosis ;
vomiting; dyspnoea; maxillary spasms; chills;
delirinm : mydriasis ; convulsions; blood of

brown color.

Nitroglycerol. I Inflammation of alimentary canal; dizziness,
dyspnoza, cyanosis, delivium, The poison is

| readily absorbed by the skin.

=]




116 SPECIAL TOXICOLOGY.

NO. NAME. ACTION, ETC.

&  Amylnitrite, ethyl- | Entering most rapidly into the blood in case
nitrite, butylnitrite, | of inhalations, or if taken internally. Very
isobutylnitrite, pronounced dilatation of blood-vessels, and

consequent lowering of the blood-pressure and

unconsciousness. Blood brownish and of an
odor suggestive of apples,

9 Sodium nitrite, | Acts as does amylnitrite, but slower and of
more persistent duration, Internally applied,
inflammation of the gastro-intestinal tract.

10 Dinitronaphthol, | Both dyes act upon the intestinal tract similar
Martius-yellow ; po- | to sodium nitrite, at the same time giving to
tassium di - nitro- | it a yellow color. The nervous system will at
cresol, saffron-sur- | first be excited, then paralyvzed. But little
rogate, met-heemoglobin formed,

—

11 | Picrie acid and its Excitation of the gastro-intestinal canal. which
salts. is colored yellow. Intense picrin—icterus;
urine colored red by Picraminic acid, Pierin-
urticaria; delirium, spasms, At the post-
mortem all organs are found to be yellow, Bot
little met-hsemoglobin formed,

12 | Anilin, toluidin, anti- | When inhaled or taken internally, anilin-oil
| febrin, exalgin, | will produce deepest cyanosis, caused notonly

' | by met-haemoglobin-formation, but also by the
wroduction of anilin-black within the blood,
pwered temperature, chills ; dilated pupils ;
coma ; convulsions. Urine of brownish-black
color. Antidote is Glauber’s salt (¥). Washing
| of organism.

13 Carbondisulfid. | After inhalation or when taken internally,
headache ; disturbances of vision ; dizziness;
vomiting : coma. With animals, convulsions
in addition. But little h@emoglobin in the
blood. In chronic caszes, psychoses with exei-
tation and following depression,

A fourth group of blood poisons is represented by prus-
sie acid, carbon monoxid and lydrogen sulfid, in so far as there
exist combinations of these with the coloring matter of the
blood. But only with earbon monoxid is the formation of such
a compound ecalled carbon monoxid-hemoglobin, the main cause
of death. With hydrogen sulfid, the formation of sulf-met-hem-
oglobin  begins only after the action of the poison upon
the nerves has proved fatal. With hydroeyanie acid, there
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are even three compounds existing, one with hemoglobin, viz,,
hydro-cyan-heemoglobin ; one with met-hemoglobin, viz., hydiro-
cyan-met-hemoglobin, and one with hematin, viz., cyan-hematin,
which latter exists only in alkaline solution. With this acid, the
poisonous qualities are not discerned in its action upon the
coloring matter of the blood, but they consist in inhibiting the
interchange of oxygen with the protoplasm of the body-tissues
and with the red blood-cells. In contrast to the brown color
of met-heemoglobin, its compound with hydrogen cyanid is of
a beauntiful reddish hue, and this fact is utilized as proof of the
presence of both met-hemoglobin and prussic acid.
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C. Substances which may Prove Fatal without Causing
any zross Anatomical Changes,

It would be a mistake to suppose that the following
poisons never eause anatomical changes at all; we only assert
that the pertaining fatal results, so far as observed in man,
were generally brought about without presenting such marked
pathological disturbances as might themselves have been
regarded as the direct canse of death. It is obvious that we
may at will arrange the experiments on animals in such a
manner that any one of those substances will cause anatomical
changes.

L—POISONS OF THE CEREBRO-SPINAL SYSTEM.

The number of poisons belonging to this class is extraor-
dinarily large, restricting consideration thereof to the more
important ones only. At the outset we are tempted to classify
them, according to the respective parts of the cerebro-spinal
system 1mmediately affected, into poisons of the cerebral
cortex, the basal parts of the cerebrum, the cerebellum, the
medulla oblongata, the spinal cord and the peripheral nerves.
But such an arrangement would be extremely artificial,
beeause most poisons, according to the dosage, attack different
parts of the nervous system. Of the following two tables,
the first (pages 122-125) records the vegetable poisons, while
the second (pages 126-127) briefly enumerates the artificially
prepared toxic snbstances. Following these are presented
in three more tables, special data, referring to some vegetable
poison-groups which are of particular practieal interest.
We repeat, that, concerning all poisons applied per os,
speedy evacuation of the stomach being most obviously
necessary, we have, therefore, not in any of the tables, made
particular mention of this measure under the heading of
“therapy.”

The Indian-arrow-poison, curare, is not mentioned, sinee it
has mever actually caused poisoning in Germany, and
its most important action has been already sufficiently stated.
(Page 58). We learn from table, page 122, and seq.,
that cyfisin and coniin  will, under certain conditions,
prﬂ-ﬂ.!.lca paralysis, suggestive of curare, of the peripheral
terminations of the motor-nerves. The coniin hydrobromid has
even been recommended as a substitute for curare in the treat-
ment of tetanus, Unfortunately, the preparations of this salt
offered by the trade are so lacking in uniformity, that we can-
not E‘IIdﬂl'S'E' t]liﬂ Tﬁﬂﬂmlllﬂlldiltiﬂu. T]:]E curare of comierce
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continues to depreciate in quality and it has been suggested
to use as a substitute the active base contained therein,
viz.,, eurarin. And yet the marketed preparation of the
latter, BEHM-MERCE'S curarinum purissimwm leaves room for
improvement. Curare copsists essentially of the aqueous
extract of certain kinds of strychnos. We would therefore
expect to see strychuin produce in frogs an action suggestive of
curare, at least when an overdose is administered.

The active substances of the boraginacee, as, e. ., anchusa,
heliotropinm, echium, eynoglossum, symphytum, lithospermum
and myosotis are alkaloids, which are said to produce at first
excitation of the central-nervous system, followed by paralysis
suggestive of curare. DBut they have never yet caused intoxi-
cation in man. We have already mentioned (on page 107)
the fugin of the fefrodon-fishes, acting similar to cuwrare. Also
the mylilite, living in stagnating water, develops a poison
similar in action to cwraie, it is called myfilofoxin. The aconi-
tum septentrionale growing in high latitudes, contains several
alkaloids, of which one, called septenfiionalin, possesses in
addition to other actions, one decidedly suggestive of curare.

The leaves of celastrus edulis ovr cathe edulis (celastracee),
indigenous to southern countries, contain a base possessed of
an action similar to eocain, and which constitutes the active
principle of the Arabie Kafh.

The American condurando bark, which is furnished by
gonolobus condurango (asclepiadacee) contains a series of
glycosids which are embraced by the one name, condurangin.
They produee violent spasmodie attacks of purely cerebral
origin, and are to be enumerated with the substances on page
130 and 131. It is remarkable that these spasms seem to have
never been observed as oceurring in man.

All poisons causing violent spasms may, by means of these,
secondarily produce a severe disturbance of metabolism,
(exchange of material). Under normal conditions, and under
the influence of muscle-activity, carbohydrates are burned up
to form ecarbon dioxid and water; but in case of violent
spasms, particularly if simultaneously there is insufficient
supply of oxygen, this combustion ceases at the stage of lactic
acid formation ; the latter acidifies the blood, thus causing
further disturbances.

The temperature of the body is by no means always
increased in case of spasms, as it was formerly believed;
frequently it is even lowered.
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No. FLAXT. FAMILY. POISON CONTAINED IX IT.

= Papaver somuifernm. The state- | Papilionac. | The dried joice of the upripe capsulea
ment that Escholsia ealiforuia. furnishes Opium, containing: 10-15
helonging to the same family, p.¢. morphin, 1.5-4.0 p.e. narceotin, 1.0

coptains morphin, is not true, p.o, thebain, 1.0 p.o. papaverin, 0.3 p.e.
| codein, narcein, laudanin, protopin,

zanthalin, meconic acid, ete.
z | cp.ImThia sutiva, var. indien, Io- | Cannabac. Several alkaloids, a glyeosid cannn-
| dian hemp. bin, a resin cannabinon, an ethareal
oil, ete. In my own luhnra.mﬁ nly
one active substanes; canpnabindon,
a = was found. i
# | Lactuen virosn. Compos. Traces of & nameless base, and traces
of hyoscyamin.

+ | Lolium temulentum. | Gram. Temulin,

5 | Erythrozylon coea, and other | Erythroxyl. | Cocain, cynnamyl-cocain. isatropyl-
species. cocain,  benzoyl=psendo-tropein or
tropa-cocain, ete.  The leaves and
ecocnin hydrochlorid are in use,

" & | Coffea arabiea. | Rubiae. ‘Coffein, eoffeol or eoffecn.  The latter
is formead only on roasting.
7 | sterenlia acuminnta. Hlurv.'.u]ine.-_- Collein, colani.
& | Paullimia sorbilis. Hapindac, Coflain,
~ 9 | Thea chinensis, | Camelline, | Coffein, theophyllin, tea-oil.
=T Ile._pu..nlgnurau.ﬁjﬁ. . Tliedn. Coflein.
11 | llex cassine. ] | Tlicin, | Colfain.
i | |
ETH .iltr%na. belladonna, deadly-night- | Solanae. | Atropin. hyoseyamin, belladonnin,
i shade. ;
"3 | Datura stramonium, thorn-apple.  Solanac. | Atropin, hyoscyamin, daturin,
T4 mms}'unﬁa niger, black-hen-  =olasae. seopolamin, hyoseyamin, atropamin.
ne. - i
T | Scopolin utropoides,  solanac. Seopolamin, hyoseyamin,
18 | Nieotiana tabacum, N, rustics, N, | Bolanae. | Nicotin, e
macrophylla. -
17 | Plloearpus pennatifoling, Rutae. Pllocarpin, pilocarpidin, ete.
14 | Lobelia nicotianmfolia, ete. Lobeline. Laobelin,
|
19 | Lupinus albus, L luteus, L. an- .-Pnpiiiuum:. Lupluiﬁ._lu_plliidln. I'uilﬂ.nil-l:ﬂltr.
gnstifolins ] P
~an | Confum moeulatum, spotted-hem- | O mbellif Coniin, methel-comin, eonhydrin,
| lock. peudo-conhydrein, et
T31 ( Cicuta viross, water-hemlock, | Uwbellif. | Cleutoxin.

- r—

w1 | Menispermum eocenlns L, orana- | Menisparm. | vierotoxin.
mirta cocculus W, and A. |




CONTAINING CEREBRO-SPINAL POISONS.

REMAERS.

DETECTION.

The green plant contains only
morphin _and narcotin, pre-
formed. Meconic acid, as wall
aa the strongly odorous sub-
gtance in oplum, are inactive.

The tips of the branches of
the famale plant, as well as
the resinous masses exudated
by thess, represent hasheesh,

Meconie acid turns blood-red with ferric chlovid. Aceocding
to Dragendoril, benzens extracta meconin from an acid solu-
tion, while amylie aleohol dissolves mesonic acid. From an
alkaline solution benzene will extract codein, nareotin and
thebain; and chloroform, as well as amylic aleohol, narcein
and morphin.  Morphin turps dark-blue with ferricehlorid in
strietly neutral solution; with Froehde's reagent violot,groan,
Blueish-grean and vellow.

Wea cannot apeak of detection by chemical means, since this
F]J:mt has searcely beon examined. Butthe leaves may easil

i determined pharmacognostically. The cannabindon which
I found acts in a reducing manner and causes hallueinations,

Acts as a narcotie and my-
driatic,

Acts as a narcotie and my-
driatiec.

Tha h-:ﬁgims-sﬁu from alkaline solution into am ylic alechol on
agitation. Tho plant i3 easlly recognized pharmacognosti-
eally: ii:aueruﬂ}'. however, the condensed juice (lactucarinm)
iz used.

Ether, as wall as chloroform, will abstract it on agitation, from
alkaline solution,

The leaves are taken as a food. | Fetroleum-ether on m,:lltul: ion with an alkaline solution will
Lul

'he leaves of all species con- | take it up. Amylaleoh

tain ecocain, but only the
mentioned one contalns an
abundant amount of it.

lic KOH turns cocain, evaporated with
HNOa violet, on warming, Iodin-water renders its solution
in sulfuric acid at first reddish-viclet, afterwards kermes-red.

The roasted beans, which fur-
nish the coffee, contain 0.6 Lo
1 p.e. eoffain,

The seaeds are the active part.

Guarana-paste is laroished by
the crushed seeds.

Tha leaves represent tho
Chinase-tea; they contain
abont 8.6 p.e. coffein.

The leaves, containing 0.8 p.e.
coffein, furnish the maté, or
Paracuay-toa.

The Apalache-teais furnished
by the leaves, contaiming 0.3
p.e. eoffein.

¥

Coffein allows abstraction from alkaline solntions by means
of chlorofoform. EBoil the residue of evaporation, eonsizting
of characteristic erystal-needles, with concentrated nitrie
acld, and after cautions evaporation to dryness, add am-
monia. Wea then obtain the identie purple reaction, which
for urie acid, we call the murexid-reaction. Traces of KOH
solution change the purple to vielet. Within the organism
the cocaln is not destroyed, but secreted with the urine.

=

s —

All parts of the ip:]mtt- are
ojsonous, in particular the
arries and the root.

All parts are poisonous, 4.,
thea seads and leaves,

All parts are poiscnous, in
particular the seads.

=l

All parts are poisonous.

The treated leaves ropresent
tobaeeo, and contain 0.5 to 5.0
p.c. Dicotin,

Atropin.hyosevamin and seopolamin behave chomically very
similarly. They may he obtained by agitation of their alka-
ling solutlons with benzena, ehloroform or ether. Iodin in
Kl =solution Rmci&itutm them even from most strongl
diluted liguids, hey turn first violet, then charrr-reur
when evaporated with nitrie acid and afterwards touche
with aleoholic-KOH., With an alecholie sublimate-solution
they turn at Arst yellow, then brick-red. They produce the
odor of the sloe-blossoms when warmed with cone. HzS0s
and following addition of H=0. sl el T o0 TR
From ammoniaceal solutions nicotin is abstracted on agitation
with petrolanm-athor. It may be distilled off from alkaline
solutions, It furnishes ruby-red erystals when mixed with
a solution of iodin in ether. Chlorin gas will torn it blood-
Imd]':: 'iI‘lm fragments of tobaceo-leaves show peculiar glandu-
ar hair.

L

The leaves, folla-jaborandi.
are officinal.

The herb is used medicinally.

Both bases go from alkaline solution into benzenes. They
turn green with Ha804s 4+ potagsium bichromate.

Lobelin is obtained from alkaline solutions by agitation with
patrolenme-ather or ether. The extract of the herb is turned
violet with Froehde's reagent.

The herb and the seeds are
prisononz.

The bases are partly volatile and similar to coolin, partly
20lid and extractable by ether.

The herb and the almost ripe
seads are quite poisonous,

The rhizoma in particular is
Yery poisonons,

The seeds. known as ecocculus,
or fsher's-berries. ara tho
fc'.:dmn“ part. They were

rmerly used for the purpose
of stifling flsh.

Confin Is to ba abstracted by agitation of alkaline solution=
with ether, chloroform, petroleuvm-ether, ete. It behaves to-
wards roaganta similarly to nicotiv, but its aqueons solution
becomes turbid on boiling.
Cieutoxin passes upon agitation into ether. Besides, the
rhiznma eontaing nmhbelliferon, of beautiful Auorescence,

The extracts from the organizm, purified by means of neutral
nlumbic asetate and freed from lead, vield pierotoxin to amy-
lie aleoliol or ehloroform. It will reduce alkaline euprie sul-
fara soluticn. Evaporated with cone. HNOs then touched
with cone. H804 and finally upon addition of NaOH zolution,
it turns brick-red. With Hz50:alone, a salfron-yellow appears.
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TADLE OF THE MOST IMPORTANT PLAKTS

No. | PLANT. FAMILY. POISON CONTAINED IN IT.

pos] ‘ Artemisin maritima, wormwood. | Compos. Santonin.

2 | Artemisia absinthium. Compos. ‘The bitter prineiple absiuthin, and

the ethercal al.:»aln h-oil

uff F;uurns Camphora. Laurae. Camphor,

ag l Mentha piperita, peppermint. Labiat. Menthol, menthen, ote.

27 l'li'f;_tnﬂ-uutum vulgare, common [ Compos. Tanacet camphor, ete,

BY.

23 | Cinchona family of many apecies: | Bubiac. ‘Quinin, quinidin_or conquinin, cin-
we mention: C. suecirubra, onin, aunhnnidlm ote. Quinatan-
ledgeriana, C. ofMeinalis, C. cali- nic acld, quinovin or quinie acid.
saya, and C, lancifolia.

29 | Physostigma venenosun. Fapilionae. | Phyzcstigmin or eserin.

30 | Veratrum sabadilla. Malanthac, | Veratrin, Veratridin, cevadillio, saba-

sive Colchicac| dillin, ete.

31 | Veratrum album (white hellebore | Melanthac, Vearatroidin, jervin, protoveratrin, ete.
or Indian poke) V. wiride, V. [slve Colehicac
nigram.

a2 | Colehicum autumnale, Maolanthae, | Colehicin, colehicein,

sive Colehicas

4 | Aconitum napellus, true monks- Ranunculac. Aconitin, isaconitin, ete.
hood or officinal aconite. i

#1 | Delphinium staphisagria, lark- | Ranunculae, | Delphinin, delphisin, ete.

| Bpur. St
a5 | stryehnos nux vomiecan. Loganiac. Htryehnin, bhruein.
" 36 | Aspidium fllix mas, shield-fern. | Filic. Filixie acid.
37 | Cytisus laburnum, goldenchair or | Papilionac. | Cytisin,
&un -trefoil-tree; and other spe-
5.
33 | Ulex enropmus. Papilionae, | Ulexin, identical with eytisin.
“ss | Andromeda polifolia. Siphonandr. | jThe bitter prineiple, andromedo-

T | Cassandra calyeulata,leather loaf.

siphonandr.

toxin, possessing an action

BUE-
gostive of aconitin.

41 | Bhododendron ferrugineum and | Khodorase. The glycosid nrhut.in and the bitter
hirsutum, rose-bay. prime :- & aricolin,

42 | BEquisetum palustre and limosum. | Equisetac. | 8till unknown alkaloids.

43 | Cetraria vulpina, or evernia vul- | Lichenes. The beautifully yellow vulpinie acid.
I'liﬂl!u N




QONTAINING CEREBRO-SPINAL TOISONS.

[ B

T

REEMARES,

DETECTION.

Semen cinae is a popular ver-
mifuge.

From acid =olutions upon agitation with benzene and chloro-
form, santonin is taken up. Within the organism it is trans-
formed into santogenin, and another substance which turns
a vellowish-red upon addition of an alkali,

On ,?mtrnlstarl partaking of
spirits of absinth, appear-
ances of paralyzis and of ex.
citntion of the contral-nervous
system obtain,

Absinthol, contained in the ethereal oil. appears iu the urine
as absynthol-glyeuronie acid of reducing aetion.

All parts of the tree contain
camphaor.

T.llmjmweu Iurnish an ethereal
oil,

Seo page 2. for detection. The urine will contain diverse
reducing eampho-glyeuronic acids,

For detection sce page 42 The urine will contain menthol-
glyenronic acids, which reduce eopper solution.

Tillm leaves supply an ethereal
01,

The bark contaius the alka-
loids. They appear in the
urine, peculiarly transformed
The einchonamin contained
in some barks serves as are-
agent for nitric acid.

For detoction see page 42 Thoe urins contains possibly gly-
ouronic acids,

The guinin bases Emsu from alkaline solutions into chloro-
form, quinin itzelf into benzene and patroleum-ether hesides.
Upon addition of chlorin-water and ammonia to the solution
of o gquinin salt, green flakes are precipitated, soluble with
emerald-green color in an excess of ammonia. Opon addition
of an acick the tint tarns sky-blue, then violet and fiery-red.
(Juinin sulfate is of strong fluoreseence; it2 aleoholicsolution

i_rwea. with iedin-tincture, erystals of herapathite of greenish
ustre.

The beans, Calabar beans, are
the poisonous part.

From alkaline solution physostigmin pazses over into: ben-
zone, other, ﬂ:l:ﬂ]ftic aleohol and chloroform. Evaporatad
together with NHa, It will dissolve with blue eolor in aleohol,.
turning red with acids and exhibiting flnoresconce.

The seeds are supposad to act
medicinally; salves orvinegar
prepared by means of thom
MLy CAUSES POISOnINE vl o1
external application.

W.-aratrln&msaes aven from acid solution into benzene, chloro-
form and amylic aleohol; and from alkaline solution into
Egmlpum-erher. benzens, chloroform, amylic aleohol, A
autiful red color is produced on warming with ¢one. HCL.
It w:ll:ivs}ns well the reaction with HNOs, as mentionad for-
atropin. With eone, Ho50s and sugar, it turna yellow, dark-
grean, blue, violet. With Froehde's reagent it assumes fArst
the yellow color of ga mi b, afterwards it turns cherry-rod.

ha whole plant is poizonous.

It is isolated in the same way as veratrin; it behaves in the
same manner with H:804; HCL on boiling turns it eherry-red.

Bulbs and _ripa seeds are
isonons. iihin tha organ-
m oxydi-colehicin is formed.

The root mﬂiﬁlr_is podsonons.

From acid solution eolehicin as wall a8 exydi-colehicin are
taken up by chloroform and amylie aleohol, Erdmann’s re-
agent turns them blue. and upon addition of canstic alkali-
solntion a brick-red color obtains: fuming HNOs produces
violet to indizo-blue.

Petrolenm-ether, henzenae and chloroform abstraet aconitin

The seeds are the poisonous
part.

from alkaline solutions. Color reactions are wanting.

Delphinin and delphinoidin are soluble in ether as well as in
chilornform,

The seeds, bachelor buttons,

are the drug.

dtryennin passes from alkaline liguids into ehloroform and
benzene, The chromate with cone. Hz504 turns blue, violet,
and cherry=rad. Mandelin's reagent turns it first viclet-blue,
| then vermillinn-rad.

The rhizoma is the poisonous
part.

The acid passes from acid golution into ether.

All parts are paisonous, edq.
the seeds, the bark, ete. :

The herb 18 poisonous in cer-
1ain months,

iv The alkaloid passes from alkaline golution into ehloroform.
|

The entire plants are poison-
opus. The Msth's usa it az a
universal medicine.

Tha poison is soluble in alechol, amylie aleohol, ehloroform,

ethor, benzene. Diluted mineral acids turn it red on evap-
oration.

Almost all other species cou-
tain andremedotoxin.

inol, to be abstracted from

Arbutin vields on decomposition qu
11-!|:1 ferric chlorid it furnishes

acld solution by acetic ester, Wi
eryatals of groanizsh lustre,

In ecattla it will produca par- |

alysis of the rear extromitics
and death with spasms.

This intoxication is dingnosed in man by the production of
| very severe hemoglobinuria. the explanation of which re-
mains hidden from me, Chemical detection is wanting.

The acid and its salts produce
spasms and paralysis,

According to Neuberg, valpini¢ acid does not reappear in the
urine; pulvinie acid, however, related to it, reappears.




TABLE OF THE MOST IMPORTANT ARTIFICTALLY

T NAME OF

e SUBSTANCE, FORMULA, ACTION.

1 | Chloroform or tri- | CHUl,, Ses page 42 and page 125, In contradistinetion
chlor-methane. to ether. chloroform ecan not be used as an

excitant.

“2 Ether or sulfurie | CzHsOCzHz. It acts on mlml.u;jl:m as chlnrul'arlu On hy
ether, stronger dermiec injection, tha formation of gas mqﬁo

 ether. obtaing, ag well as coagulation in the b OE
vassals, and degeneration of nerves in d.imat

e rontant.

2  Asther bromatus, | CzHeslr, Narcotie for narcoses of short duration. Aller

| ethyl-bromid. larger doges, speedy eyanosis and collapse,
With people addieted to drink, appearances of

e axcitation.

i | Acthor ehloratus, | CzHeCl, Modern loeal anmsthetie, very similar in its re-

__ | ethyl-ghlorid. mote aetions to athyl-bromid.

&  Bromoform. tri-| CHBErs Internally of narcotic action. In lnrge doses it

 brom-methane. produces a state of inebriation, sleap, eollapse,

- total anmesthesia. Only onoe eago on record.

6 | Amylens or pen- | CsHio. Arcta on it‘lhn.laltlo-l] as does chloroform, State of
tal. jovial excitation, then profound narcosis. Bnd

after-effects observed: dizziness, trembl

i o paralysis of tongue, Raphania, (Kriebeln)

7 | Amylone hydrate, | (CHal2.CaHe.C.OH. | Acts like paraldehyde as a hypnotie, Even 27
or tertiary amylic gms. have baen endurad, bot cansed totnl®in-
wlechol. sauaihil!tr mydrinsis and somnoloncy lasting

¥ I'c:ur: AvE, ﬁ"lm pulse is not retarded.,

% | Langhing gas or! N20. It ps |:nrul1.sna. on inhalation, at first the sensation
nitrous oxid. of pain, then conscionsness, spinal marro

medulla obl., and finally the heart, Sinee it will
not ho dnnom;meml by the organi=sm, it canses

S el ru!!nhia if oxyeen b b not hean admixed,

¢ | Marsh gas or me- | CHa, Of feeble narcotie action, the gquantities con-

__ | thans, i tained in the iptestine are without influenes.

10 | Ethylene. CzHa. Of weak narcotic action,

11 | Nitrogen. N, Acts similar to laughing gas, but paralyses the

sensation of pain_later than this one. Death

Ty _ with spasms of suffocation,

12 | Carbon dioxidienr- | COs, M loeal exeitating action FOIL IMCOUS Mem=
bonie  acld  mis- branes, and of remote paralyzing action upon

_ | nomarh p— brain and gpinal cord.

12 | Aleohol or othyl- | CeHsOH. Sea pago 138, The cheap kinds are always im-
alechol. Furil'tvcl with fusel (propylic-, butylie- an

a-aleohol | furfurol, aldehyde. ate., H.'li. of whi

s are still more poizonous than C2Hs

14 | Chiloral hydrate or | CCla COH. Hz0), Hea page 198, " Chloral-Torm- ;I].I:I:tid chlumtm
trli - ehlor - alde- paraldehyde, acetal, somnal, ara of similar
hiyde hydrato. action. Antldotes u.;m'.-lmd ara plerotoxin and

strychnin,

16 | Sulfonal, or di- | (CH::CE0:0:Hel:. | Strong narcotie: however, 100 jms Tra been
ethyl = sulfon - di- endured, alter eauzing twitch Il.r.:s oollapsa of
moethyl-mothane. temperatore, and protracted s!eep for filve daya.

Hiematoporphy r[n muﬁ appear in the urine,
Therapy : washing of the organism, pierotoxin,
e [ strychnin,
16 | Trional. OlaCaHs0.(20:0: | In every respeet similar to the preceding.
| Hnda.

17 | Benzene and pi- | L sHs, honzeno: po- | Both may produce, on inhalation or when taken

troleum-sther. troleum=ether con- | internally, narcosis, twitchings, evanosis, my-
.-=.i:-t.4 of: Celis and | driasis. ﬁ-wn chronie poisoning obtains.
CrHie |

15 | Antifebrinoracet- | CoHs NH.CHCOO, A= with nnilin, a strong blue coloration of the

anilid. hody, dyspnoea, weakness of heart. 28 gms. have
beon endured, Exalgin acts in a similar man-
.. . Wwashing of the organism.

19 | Antipyrin _or di- | CiHizNz0. Cyanosis, dyspncea, chills, collapse, spasms, ex-
methyl - phenyl - anthema. Thres fatal cases on record. Tolu-
pyrazalon. myrinacts in o milder way.

20 | Apomorphin. | CwHiNO:. Most powerful emetle, cansing excitation on

animals i]wmr:a.l}hh of vomiting. For man, a high
degrea of feebleness maintains, as well as dysp-

! noea and dizziness,

I W




PREPARED CEREBRO-SPINAL POISONS, 7

CHEMICAL PEOFPERTIES ; DETECTION,

On narcotizing in presence of the light of a flame, it hurns to carbonyl chlorid or phosgen
{U0CL), which is endowed with an excitating action upon mueous linings of its own, hesides
having the {mian nous properties of 0. Within the organism, the greater part of chloroform
will not he burnad, but exhaled as such.

Easily volatile and combustible. Danger of flre. It is exhaled to the greater amount. Urine
doas not act reducing as in caze of chloroform. A mixture of 1 pt. ether and 3 pts. ehloroform
Spiritns Aetherns or Hoffman's drope. is a popular remedy in Gormany. The commereial
ether l:-ftﬂ:t contains hydrogen peroXid, If air and light had aceess,  Coneerning detection,
gen pace 4.

Colorlass liguid, senzitive to light and strongly refractive. Partly burned within the organism
to form bromids, Breath has an odor suggeztive of garlie; the same obtains for the organs.
Detection as on page 42,

Easily condenzible gas: danger of fire: partly burned within the organism to form chlorids,
an.tjit and organs of sthereal odor. Detection o= with ather. E £

Colorlesg liquid, snggestive of chloroform, sensitive to light, of specific odor, which is par-
ticipated to the breath and the organs. In the urine partly in form of bromid. Detection as
with ¢hloroform. i

Colorless ethercal liguid of specific odor, conveyed to the breath and the organs. Easily
inflammable, very volatile. Separation as on page 42. In the only fatal case on record tha
detection was not attempted,

Boilz at + 108“C; therefore on distillation it passes over much later than common aleohol,
boiling at -+ 78440, It is of disagreeable odor; forma valerianie acid when heated with potas-
sic chromate and He80s, To be obtained from mixtures by agitation with petroleum-ether
or ether. Im caze of man. it iz not found in the nrine.

Compressible ﬁaﬁ. appearing in the trade in the liquefied state and without detrimental
impurities. When personally prepared it contains easily admixtures of nitrie oxid, which in

eontact with air iz traneformed into nitrogen tri- and per-oxids, which violently attack the
mueous linings and decompose the blood, forming met-hemoglobin,

Forms in swamps, mines, sewers, and In the putrefactive proceszses in the intestine, It is
odorless. eolorlezs and inflammable,

Contained to the amount of 6 p.c. in illuminating gas from coal. Inflammable and of o some-
what sweet odor.

Normally eontained in the atmosphere to the amount of 79 p.¢.; together with COg, in the
expirated air: odorless.

Formed in the processes of: eombustion, putrefaction, decay. Best mode of determining
it, by means of barium hydrate, with which it forms barinm carbonate, insoluble in water.

The rectified distillate smells of aleohol, barns, forms acetie acid with spongy platinum and
rlefds erystals of iodoform when treated with KOH and iodin. Diluted aleshol is transformed
into ehloroform when treated with bleaching powder. [Ca(OCHCL.)

For separation, ses page 43. Uro-chloralie-acld is lasvo-rotary. while the free glvouronic acid
obtained from it h{ls itting with mineral acids, is dextro-rotary. Both will reduce Fahling’s
golution. Chloral lysrnta or chloroform, when treated with resoreinol and an exeess of KOH,
ﬂib*;gj rise to a red coleration; In case of an exeess or resorcinel; a vellowish-green flucrescence
o ns.

The organs are extracted with aleohol, the residuoe of evaporation treated with boiling
watar, coneantrated and taken up with ether. Powdered sulfonal, when treated with ehar-

eoal powder. will vield the odor of mercaptan. The formation of hematoporphyrin iz all tha
more easy the less exeessz of alkali Is at the dizposal of the svstem,

Detaction as for aulfonal. Here, also, hemato-porphyrinuria may follovw.

For detection, see ﬁm:u 42, A part of the benzene reappears in the urine as sulfuric acid-
henol-ester; another part will be exhaled. Petroleum acts similarly to petrolenm-ather;
etection on page 42,

Ko met-haemoglobin in the urine, but an ample amount of free and coupled antifebrin, To ba
obtained by agitation with chloroform and ether. When traated with dry zine chlorid, a
moss-green fluorescence ohtains.

Obtalned by agitation with chloroform from aecid or alkaline solution. Ferrie chlorid turns
the agqueous solution reddish-brown ; nitrous acid turns it green.

Fasily decompozable base. Poetrolenm-sther will abstract from the ammoniacal =olution a
ragpberry-red product of decomposition. Ferrie ehlorid turns apomorpbin the color of
amathyst, auric chlorid a purple-red.
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TABELE OF INTOXICATIONS BY CHLOROFORM,

CHLOROFORM.

UHLOEAL HYDEATE.

ZETI0,
STAT.

Dus. LET.

Generally inhalations for the proauction
| of narcogis; rarely internally.

Mora than 400 fatul cuses on recond;
however, thers iz only one case of death
‘to from 3000 to G0 administrations,
Interpally, 60, even 83, pms. bhave been
endured @ in case of inhalations, 50 to 100
gms. bave beon withetood, while peeu-
linrly susceptible persons have been |
killad b 10 gma,

Mostly medicioal coses, coused by over-
doses.

More than 100 fatal cnses on reeord, but
sipes the maximal dose has been reduced
new l":l.‘ﬁ_"ﬁﬂ_l_‘:lﬂ'[:ﬂ['l.’ ahtain,

People with a weak heart, poiatores, may
be killed by & gms. In I[l(lli'i'i(ll.l.ﬂl cases,
1 gm. proved toxie,

AcT.

Prl-t

A protoplasmic poison, Killing the pro-
toplasm of the ganglion cells, at first
tho=a of the brain, then dissolving blood |
eorpuzceles and degenerating all tissues, l

LSYMPT,

Locally, excitation at point of applica-
tion. After resorption, we have first ex-
citation, then paralysis of the cortex of
the brain, then of the othor parts of the
brain. the spinal eord, and the elongated
marrow. The pupils are first contracted,
then dilated, The muzcles become per-
factly limp: all reflexes elose; in case of
long lasting narcosis, numberless red
blood-corpuseles  perish and produce
ictarus. In case of ehronie administra-
tion, & certain adaptation takes place,
and there is emaciation, anwemia, ictarus,
and weakening of the heart's action.

Protoplasm poisoned. In the Arst place,
paralysis of the walls of all the vessals,
then action of the heart and brain weak-
oned slmultansously: later on the kid-

| neys, mainlv, degenerata,

Local excitation at place of application,
vomiting,  After resorption, irresistible
ilesire to slaep: Fraat netion of blood-
pressure and dilatation of the vezsels,
mainly of the skin; later on, respiration
bhecomes very zlow and stertorons, =kin
eyanotiec and cold. Imchronie ehloralism
disturbances of digestion, swelling o
mucous lining of mouth, weakness of
musclas, emaciation, diarchoes, delirium,
marasm. In ease of sudden deprivation,
appearances of abstinency, but not to
such & high degree as with morphio-
Manes.

ExIT.

In acute cases, death normally by par-
alysiz of the muscles of respiration; in
cages of invalids orof awkward adminiz-
tration, by untimely stoppage of the
heart's action. ln chronie cases, the
eanse of denth is gonerally the cessation

of the heart's action, |

Death ensues in healthy animals, and, in
a8 n? acuta action, by paralysis of the
mu=eles of respiration: with man, gen-
ertlly by sudden ceasing of the heart's
action. In chronie cases, the canse of
death s, exclusively, stopp of the
h{-_-n.r'r. generally oecurring without pro-
(Rf ) (el

Diaax,

THER

P.-MTa1,

| The speciile odor leaves no doubt. Tha
Llood may be odorjess, sines the red

Stop administration at once, artifleiul |
respiration, electric exeitation of nervi |
rhn-rnn-l. Etheripjections of little value, |
‘rophylactically much can be done:
Closaly investigate patient, bafore anoes- |
thesin for heart diseases, for diseases of
the veszols and luapgs: allow plenty of
air to e inhaled wit I'I;‘ilw vapor, and uss
| the parest chloroform, free from chlorin,
phosgen-gas, araenic. Insiston having
constant supervision of pulse. respirn-
tion and pupils. In ease of chronie|
l poisoning, prevent access to the poisoen, |

blood-corpuscles enclose the chloroform. I

The pupils, which are not contracted,
exclude morphin, and the absenes of any
oddor of the breath excludes ehloroform.

Artificial respiration in s warm_ bed:
washing of stomach, Hypodermically,
pierotoxin or strychnin; washing of or-
ganism with sugar-salt solution 18 indi-
cated, Prophylactically, peopls with do-
generatad heart should not take it and
peopla with sound heart only doses balow
20 pms , and never to be continned for
months. In most eases ehloralose mnﬁ
hix anbatituted for ehloral hydrate, whic
former is lesa poisopous.

In ease of narcosis of short duration,
nothing is found necessarily ; Romaetimes
a fow buhbles of airin the blood on ae-
eount of the foreed artiflcial respiration.
In chronie cases, icteras, fatty degenora-
tion of the heart, liver, kidnevs, and
muscles of skeleton; penernl anmwmia.
In neuts poisoning, all eavities of tha
body have the ador of chloroform. The
blogd econtains nnchanged ehloroform,
and tha urine, besides a little chlornform,
o reducing substanes, and o substancs
gimilar toeyatin, Chloroform itsalf, how-
| ever, will reduce Fehling's solution.

Loeal phenomena of excitation of mucous

ining of mouth and throat. Mucous
lining of stomach degonorated and hie-
morrhagic. The wurinary canals show
fine grains of fatty degencration. Tha
blood containg no chloroform ; the urine
contains large quantities of tri-ehlor-
athyl-glycurenic acud, which will reduee
cupric sulfate like sugar, butwhich turns
the plane of polarized light to the left.
The free glyeuronic acid, however, aplit
off by warming with mineral acids, is
dextro-rotary.

“
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CHLORAL HYDRATE, ALCOHOL, MORPHIN AXD OFIUM.
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i

ALCOHOL,

AMORPHIN AND OPIUM,

Buieide, abuse, practical jokes.

| Buiclde, murder, medicinal poisoning, mor-

phomania: frequent with physicians and

NUraos,

By far the moat frequent of all intoxications is
the chronie aleoholism produced by a long
series of acute poisonings.

Next to aleohol, the most lnuium:lt_- intoxica-
tion, at least in England. The habit of amok-
ing opinm is increansing.

60,0 to 180.0 gms. canse acute cases, according
to constitutional susceptibillty, adaptation
and surrounding temperature.  For chronle
poisoning, the doses are very variable.

Loeally, alechol bas a dehiydrating and coagu-
lating action upon albumin, thus causing in-
flammation. Remotely, its first action upon
the brain is that of execitation, and then of
paralysis.

In caza of acute polsoning, common intoxica-
tion ; loses control of the motor nerves of loco-
motion and cannot walk steadily or at all;
want of sensation, reddeniog of Lthe face, ster-
torous breathing, vomiting, invoeluntary stool;
E'ulsa hardly noticeabls; sticky skin, eyanotic;

emperature and blood-pressure greatly re-
duced. (Katzenjammer.) In ehronie poison-
ing, catarrhal inflammation of the muacous
lining of the throat, mouth, esophagus and
stomach. The liver at first is luflitrated with
fat and enlarged, then cirrhotie; the vessels
show fatty and atheromatic degeneration, kid-
neys degeneratod. Deerease of visual faenlties
and of intelligence; tremor; skin furaneulous;
the resistance of the body greatly reduced ; in
case of sndden discontinuation, delirium tre-
mens and collapsa.  (Quartal-Banfen.)

Children under five years will be strongly
poizoned by from 0.01 to 0,02 gma, ; adults will
dis after 04 gms., provided they are not
accustomed to the drug: morphomaniacs
stand several gms, daily, Sl
The cat, horse and cow show corebral excita-
tion: man is nareotized. The peristalsis of
the intestine is storred. and the respiraticn
paralyzed. Inchronic poizoning. the morphin
ats &ﬂnﬂ_.l'_l,__iﬂ{li.g-ipi!'!!lﬁ‘l]_ll.ﬁ stimulant. i
In acute poisoning, desire to sleep, stupefac-
lion, want of sensation, Cheyne-Btokes' res-
piration, strongest retardation of pulse. To
the excitation of the brain eorresponds the
widening of the pupils, whers with narcosis
thers is contraction of the pupils to the high-
eat degres. Red exanthema of the skin : thora
may also oceur inerease of the secretion of
mucus and saliva. In chronie cases, insom-
nin and want of appetite: at times constipa-
tion, at others bloody diarcheea; pupils per-
sistently contracted; the skin, leathery and
hardenad, shows numerous abeesses; fre-
quect vomiting: diminution of nl::t,ene? and
of energy: habit of lving: eareleszsness in re-
gard to family and oecupation; intermittent
attacks; tremor; hallucinations.

In acute poisoning. either a gradual change to
a healthy sleep and recovery, or coman, dema
of lungs, and paralysis of muscles of respira-
tion. In chronic poisoning, progreszive par-
alysas, thae same as with Insane people, or sui-
eide in a delirious ﬁrﬂlh or death by intereur-
rent diseases, especially pneumonia, or drop-
gy, or cancer of the stomach or cesophagus.

In aeute poisoning, deepest coma and strong-
est retardation ; cedema of lungs, spasmodic
twitehing of legs, and bloody diarrhoea may
oocnr, In chronie eases, marasm and com-
pleto apathy. In ease of deprivation of mor-
phin, terrible exeitement, followed by fatal
collapse.

In acute cases. the odor is sufficient for diag-
nozis, In chronie cases, along with the odor,
palpation of the liver and inzpection of the
throat and fase. P et e

In acute cases, when thera (8 congestion of the
brain bleeding, wazhing of the organism,
cold compresses on the head, ammonia, black
coffae. In ecase of collapse of temperature,
warm-hottles, mustard-plasters, artificial res-
piration and passive movements; in chronic
eases, treatment in asylums and surveillanco
for years. Do not diseontinue its use too sud-
denly. The appetite is stimulated by bitter
substaneez. Baths, Exeizsion and eauterization
of tha red aene. In ease of delirinm. do not
give chloral hydrate but scopolamin, Prophy-
lactically, support the temperanes movement,
and give warning, even in the schools, against
aleoholle beverages, (Schnapps.)

In acuta cases, the contracted pupils, retard-
ation of pulse, and nareosis are sufficient. In
chronle cases, morphin iz to be chemically
proven in the vomit and stool,

In acute cases, same as with aleohol: hypn-
dermis injection of atropin in maximal dozes
has repeatedly given good results. The most
important measure is washing of the stomach,
even after hypodermie injection. Potassinm
permanganate internally and hypodermically
in excoedingly dilute aqueons solution; ona
grain to a tumblerful of water. One grain
potassium permanganate will annihilate one
groin of morphin(Wm. Moor). Uﬁﬂ[u].pmﬂil-
ad the morphin has not entered the blood, In
chronie ¢ases, we ean think only of improve-
ment in an asylum. Graduoal and eauntions
deprivation with most careful surveillance,
In ease of collapse.single doses of codein,
eoeain, spartein. Prophylactically: every
yourg }:hraicinn should vow never to take it
iimsell; never allow a patient to use the
syringe himself; preseribe only the minimum
quantity in one preseription,

In case of acute poisoning. hypeismia of the
brain and evan apoplexy ; ecchymosis and in-
flammation of the mucous lining of the intes-
tines; cedema of lungs ; all cavities of the body
smell of alcohol, In chropie eages there is first
farty degeneration of the liver, then cirrhosis

of the liver; fatty degeneration of the intima |
of all arteries. arteriosclerosis, pharyngitis, b

esophagitis, gastritis, chronic ne-

laryngitis
phritﬁl. Stomach shows ulesrs and earcino- |

matous changes of the mucous membrans.

The fat of all organs shows a remarkable
amount of water.

In ense of acute poisoning b];l oinium. its
apeeifie odor may be noticed in the intestines
and eavities of the body. In acute enses of
lnnrrhin-nmaﬂmnzﬂlam may ba no finding at
all; however, wo find, as a rule, an lucrease
of blood in the meninges and accumulation
of carabro-zpinal liguid in the cavities of tha
 brain; there iz eongestion of the lungs and
extreme quantities of urine in the bladder,
| which containg oxydi-morphin and morphin,
In chromic cases, it is said that we may find,
besides marasm, degeneration of the pos-
terior eolumps ofthe spinal cord. The mucous
! lining of the intestines i= ulcerated




ral hydrate; artifi-
cial respiration,
|

P.-Mm.| Finding may be en-

tively negative. Or,
we find ecchymoses,
e.f., underneath the
plenra, and irvitation
of the mucouscoat of

| in.

Prohibit the use
of the seeds,

Generally nothing
characteristic.  Iy-
persemia  of brain
and lungs: salivary
rlandsswollen; heart
Haceid; theunchang-

| toxin, The medicine
should not be sold by
peddlers.

Finding may be ne-
gative. Hyperamia
of the brain, ecchy-
moses; icterus, poly-
cholin: theurine con-
tainsalbumin, a chro-

130 TABLE OF INTOXICATIONS BY
DRI '
CICUTOXIN. PICROTOXIN, | TALL:| TOXI-| BANTONIN.
HESIN|HESIN
Ario. | Mistaking the water- | Partaking of beer | Excessive doses of
hemlock, cicuta vir- | containing icro- santonin or of worm-
osa, for edible um- | toxin, of cocenlus in- wood powder in cases
bels, e.g., for celery. | dicus, of fish poison- of ascarides.
ed by it.
STAT. | About 40 cases, with | Growing  less  fre- Poisoning of  fre-
45 p.¢. mortality. fquent nowadays. : quent.  OCCUTTEnce ;
= murtality low.
Dos, Unknown. 2.4 gms, of seeds. E Unknown.
LET. | S
ACT, Exeitation of Noth- | Theactionis between | .2 | £ | Action strongly sug-
nagel's tetanic cen- | thatof cicutoxinand | = | ‘3 _Festive of picrotoxin,
tre in the elongated | of strychnin. The | 2 | 2 | but the cortex of the
marrow, as well as of | picrotoxinin =~ eon- | = | £ | brain isnot involved.
the centres of the | tained in picrotoxin | & | .2 | The drug contains,
vasomotors, respira- | acts in yet stronger | & | I° | besides the poison, a
tion, and of the va- | manner. = | 2« | poisonous ethereal
zus of the heart. 2 | = |oil
SYMPT. | Nausen, vomiting, | Nausea, vomiting, | = | T | Purple vizgion, =xan-
colics, increased | diarrhoea,numbness, | "2 | = | thopsia, aphasia, hal-
heart - action, stag-| trembling, convul-| = Z | lucinations; further,
gering, unconscious- | sions—even tetanus; | ‘5 | = | as picrotoxin, For
ness, terrible epilep- | salivation, dyspneea, | i3 | = | animals, icterus and
tiform spasms,grind- | perspiration, deliri- | « | "% | hwematuria. Violent
ing of tlile teeth; pu- | um; on man, mydri- | = | = | diarrhcea may oceur,
pils widened, pulse | asis; fish will be| = | &0
hard and slow; dys- | stunned. gl L~
pncea, salivation. ek B k) = | B
Exit, | Death by paralysis | Paralysis of limbs, | £ | £ | Death by brain-par-
of the previously ir- | retardation of pulse. | =0 | -5 | alysis, Paresis of
ritated centres, Death caused by par- [ = E lower extremities.
alysis of respiratory | 2 | &
| apparatus, = g
DiaGX. | The vomit containg | The vomit is of very | 'S | £ | Xanthopsia assures
particles of  the | bitter taste. ‘® | = |the diagnosis. For
plant. E—. E urine, see below,
e s T R [ PR S| 8 |m | — :
THER. | Chloroforming, chlo- | Same as for cicutox- | § | = | Same as for picro-
= =
=]
2~
2l
E|a
f
2| =
2
=

stomach, The abdo-
men haz at times
been found much in-
flated. Nopoizon can
be chemically detect-
il in the urine.

ed poison detectable
in t'hr: urine, Addi-
tion of KOH does
not change the color
of the urine,

ReEM'ES. Comp. p. 122, No, 21. | Comp. p. 122, Ko, 22,

mogen and a com-
pound of mono- and
di-oxy-santonin. On
putrefaction or upon
addition of KOH, the
urine turns scarlet-
red,

C. pa147.

Comp, p. 124, No. &4,
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THE MOST IMPORTAKT TETAKICS.
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ACONITIN.

COLCHICIN.

VERATRIN.

Murder, medicinal poizon-
ing, accident, mistaking
the plant.

Poisoning not frequent;
mortality large.

Medicinal poisoning, mis-
taking the plant, whose
leaves and flowers develop
at different periods.

Infrequent poisoning; mor-
tality about 50 poe.

Unskilled handling of the
secds as a destroyer of lice;
medicinal poisoning; mis-
taking the plant.

FPoisoning rare; mortality
Lo,

A few milligramms,

About (.08 grms,

Unknown; probably same
as colchicin,

Local irritation; in addi-
tion: first irritation, then
paralysis of the central-
nervous system. Corres-
pondingly, first irritation
of the vagus of the heart,
then paralysis of the same,

Local irritation; ascending
paralysis (after short dura-
tion of excitation) of =pinal
cord and medulla oblon-
gata. Muscular action as
in case of veratrin,

Loeal irritation of the ter-
minations of the sensory,
motor, and secretory nerves,
as well as of the brain and
spinal cord. Peculiar mus-
cular action on the frog—
veratrin rigidity. See p.

Burning in mouth, saliva-
tion, vomiting and purg-
ing. dizziness, formication,
mydriasis, retardation of
pulse, dyspnoza, spasmodic
paroxysms. A part of the
poison is voided in an un-
changed state by the =a-

liva.

Burning in mouth, saliva-
tion, hmematic vomiting
and purging, dizziness, de-
lirium, slight convulsions,
irregular pulse, great de-
bility. Goats will secrete
the peison in an active
form, partially with the

milk.

Burning in mouth, saliva-
tion, vomiting and purging,

| raving mania, Spasms, re-

tardation of pulse, dyspnoza,
preat debility, lowering of
temperature, The action
upon the muscles, so pro-
nounced in the frog, is
absent in man.

Retardation of pulse chan-
ged into acceleration of the
same; paralyzed respira-
tion.

Death with gastro-enter-
itis and collapse. In case
of recovery, chronic dys-
entry.

| Death

with collapse by

| paralyzed respiration, after

the pulse had become ac-
celerated.

Widening of pupils simul-
taneously with retardation
of pulse and burning in
maouth.

Detection of the plant in

the vomit; anamnesiz in
regard to medicines.

Detection of the plant in
the vomit: anamnesis as to
medicines.

Artificial respiration, for |
the spasms induce nar-
cosis.

-

Finding possibly negative.
Bwelling and pointed ec-
chymoses in the intestinal |
canal and under the serous
membranes. In the urine
the unchanged alkaloid; |
alsoin blood, liver, kidney. |
On attempting to regain it, |
it decomposes easily. The
then produced splitting-
products are hardly poison-
Ralils

Comp. p. 124, No.33.

Mucilaginouns potions, op-
ium; warm compresses on
the abdomen.

Scopolamin hypodermical-
ly: narcotics to stop excita-
tion: abundant warm tea;
calcinm chlorid.

Finding in man, so far ne-
gative; for the animal, hee-
morrhagic gastro-enteritis,
parenchymatous nephritis,
degeneration of liver, hy-
perremia of the articular
surfaces of the joints and
of the marrow of the bones.
Oxy - di-colchicin  detect-
able in the organism, The
colchicein  accompanying
the eolchicin in the P'[nnt.
and in the cadaver, is inert,

| Comp. p. 124, No, 32. i.'{_l'umi}. p. 124, No. 80,

Finding in man so far al-
ways negative; in the ani-
mal, gastro-enteritis may be
found. We have further
observed hypermmia of the
brain and its membranes,
and of the lungs and kid-
neys. The substance is very
soon traceable in the urine.
The accompanying alka-
loids, such as veratridin, ce-
vadillin, sabadillin, pass
over into the urine,



TABLE OF INTOXICATIORS BY

— T —

PFHYSOSTIGMIN.

STRYCHNIN,

JET10.

Partaking of Calabar-beans through
ignovance ; medicinal poisoning ;
mistaking external for internal
medicine,

HTAT.

Now a rare intoxication; fatal eases
BCATCE,

= e ——— o

Murder; medicinal poisoning; par-
taking of fox- or rat-poison; beer
containing strychnin: confusion.

More than 60 cases known; mor-
tality 35 p c.

D=, LET.

AcT.

Unknown. In medicine bottles the
physostigmin is soon rendered less
active,

4 mgr. for children; 30 to 100 mgr.
for adults,

Local action almost absent; central
excitation of the brain and peri-
pheral exeitation of the muscles of
the iris, vessels and salivary glands.

Local action entirely absent, Ex-
citation of the spinal cord, medulla
oblongata and brain.  Accumuula-
tive action on repetition.

SyMeT.

Exir.

Balivation, vomiting and purging,

colics, abortion, retardation of pulse,
increase of blood-pressure, maniacal
attacks, spasms, contraction of pu-
pils, dyspneea.  Myosis will follow
promptly upon dropping of mineral
doses,

Diacx.

THER,

P.-MT,

Death with spasms by fﬂll‘iﬂ}'-‘ii& of
respiratory  organs. tigidity of
muscles does not obtain during the
interval between spasms,

Increased excitability of reflexes,
drawing in limbs, rigidity of neck,
stiffness, trismus, tetanus, opistho-
tonos; periodic inerease of blood-
pressure, retardation of pulse; sud-
den frights, fear, protrusion of
eveballs.

Dieath with spasms by stoppage of
respiration and marked decrease of
blood-pressure,

Spasms and raving mania, with
markedly contracted pupils.

Seopolamin hypodermically.  Arti-
ficial respiration.

Finding in man may be negative;
or we And slight irritation of the
gastro-enferitic mucous membrane.
For animals, gastro-enteritis. In
urine, saliva, bile, the poison is con-
tained in form of an insoluble modi-
fication. Such an one alzo oceurs
preformed in the drug along with
physostigmin,

Terrified from slightest cause ;
rigidity of neck and increased re-
flex sensibility,

Chloral hyvdrate, chloroform; wash-
of organism, artificial respiration,
curarization,

Pronounced rigidity of corpse, fre-
quently in position of tetanic con-
traction. Hypermsmia and extra-
vasation into spinal cord and brain,
Lungs surcharged with blood; heart
but little filled; wrine contains
albumin, lactic acid, strychnin,
and sugar; liver and central-nervous
apparatus rich in strychnin,

RBEMARKS.|

See page 124, Mo, 29,

| See page 124, No. 33.
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CYTISIN.

CONIIN,

Accidental partaking of =zeeds, flowers,
leaves or bark of the different species,
which in Europe are nurzed in gardens
and parks. Cytisus,

Murder; suicide; medicinal poisoning;
confounding the plant with ]lm"'ﬁl'-’l"-
chervil, parsnip; use of conium plasters.

181 cases, with 2 p,c. mortality.

Bo far, about 20 fatal cases,

Unknown, but not large.

0.15 grms. of the pure alkaloid.

Local action absent. Execitation of brain,
medulla oblongata, and spinal cord, with
following paralysis. On application of
large doses, paralysis of the terminations
of motor-nerves, suggestive of curare.

Loeal corrosion. Excitation of the motor-
centres in brain and spinal cord, with
often very rapidly-following parvalysis.
In frogs, paralvsis, similar to tlhe action
of curare, of the terminations of motor-
nerves, This, however, may depend on
accompanying bases.

Nausea, vomiting, salivation, excitation,
convulsions, tetanic spasms, Blood-pres-
sure strongly inereased. Colics, tumulin-
ous beating of heart, diarrhoea, cyanosis.
Herbivorae tolerate much more than car-
nivorae. (Goats pro kg, 86 times more
than cats.)

Burning in mouth, soreness in throat,
salivation, dizziness, nausea, vomiting,
mydriasis, feebleness of legs, spasms of
muscles of calves, convulsions, delirium,
dyspnoea.  Animals will tolerate, inter-
nally, very large doses. Action upon the
heart suggestive of nicotin,

Az a rule, evervthing is voided by vomit-
ing. On hypodermic injection, death by
stoppage of respiration.

The vomit contains parts of the plant;
the urine very soon contains eytisin,

Death by paralysis of respiration, with or
without spasms. The data of literature
are contradictory.
i
|

The specific odor in the vomit of the
base and parts of the plant.

In the s of spasms give narcotics;
much liguid; artificial respiration in case
of paralysis of organs of respiration.

| Artificial respiration; washing of organ-
ism. In case of spasms, apply narcotics.

Finding negative, as a rule. Sporadiec-
ally, injection of the gastro-intestinal
canal and cedema of the brain have been
found. Accumulation of poison in cen-
tral-nervous system not proven. In goats
the poison passes unchanged and partly
into the milk, which thus is rendered
peizonous for man.

Now and then irritation of the mucons
coat of the intestines, even haemorrhages.
Hypersemic meninges; sometimes cedema
of the lungs. All cavities of the body
are pervaded by the odor of coniin.
Blood iz zaid to coagulate with difficulty.
| Confusing of coniin with cadaverin
| (corpse-conlin) easily possible,

See page 124, No. 37.

See page 122, No. 20
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TABLE OF POISONING BY ATROPIN

SETIO,

ATROFIN.

NICOTIN

Medicinal poisoning: ignorance in
regard to plants in question; mis- |
take,

Abuse of tobacco; use of tobacco
as injection per rectum; partaking
by children,

STAT.

Dos, LET.

| Rather frequent; mortality 11.6 p.c.

Chronic poisoning very frequent,
slight acute ones also; severe ones
rare,

130 mgrs. for adults; 95 mgrs. for
children.

Not more than 0.06 grms. for
nicoting 0.8 grms. of snufl, inter.
nally.

-.'L{\:.rl

Eyuer.

Paralysis of secretion of all glands
proper, of visual accommodation, of
inhibitory nerves of heart, of the
motor-elements of the intestines, and
of the muscles of the vessels, Irrita-
tion of the cortex of brain and in-
creased reflex excitability of spinal
cord. Hyoscyamin caunses spasins
of accommodation.

Local irritation at place of applica-
tion. The same organs, paralyzed
by atropin, are at first excited and
then paralyzed; this also obtains for
brain and spinal cord, Death is
caused by paralysis of the respira-
tory centre. In regard to the
pupils, see page 72: 1, b,

Dryness in mouth and throat,
hoarseness, difficulty of swallowing,
reddening of face, acceleration of
pulse, dry, hot skin, disturbances of
vision, mydriasis; dizziness, deli-
rinm, raving mania: scarlet exan-
thema. Death with general paraly-
sis. In warm - blooded animals,
twitechings; in the frog, the so-called
late tetanus. Concerning the pupil,
see page T3,

Burning sensation in mouth, sali-
vation, vomiting and purging;
pulse first slow, then arrhythmic;
perspiration, myosis, visual disturb-
ance, Dizziness, dazed state, dys-
pnoe, abortion, convulsions. In
chronic cases, catarrh of pharynx,
larvnx and middle ear; wiolent

beating of heart, limitation of field-

of wision, scotomy, weakness of
memaory, dizziness, gastralgia; ar-
teriosclerosis; psychoses.

THER.

e

Injections of pilocarpin; washing of
organism ; dropping physostigmin |
into the eye. Ice-cap. Morphin
acts splendidly in a symptomatic
RETISE, |

Prohibition of smoking and of re-
maining in places filled with to-
baceo smoke, in chronic cases, In
acute cazes, washing of organism;
atropin at the stage of excitation.

P.-MTar,

|
ReEMangs, See page 1

But little is positive, Mydriasis; |
meninges overcharged with blood.

In case of partaking of berries of

deadly nightshade, stomach is of

dark-blue color; in case of datura,

extravasation and inflammation of

gastro-intestinal mucous coat. The
urine contains unchanged atropin;

it is found in the brain and liver of |
the cadaver,

Na. 12,

L B

See page 1

Tobaces odor of all organs: inflam-
mation of mucous linings of throat
anid stomach (in case of internal
application); intestine contracted;
containg some hematic mucous,
Heart flabby. Meninges hyper-

mwmie. Urine contains unchanged
[ nicotin.  I'upils not necessarily
changed.

TR
'y

No. 14.
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PILOCARIIN.

COCAIN,

Almost exclusively medicinal poisoning
and mistakes are to be considered,

Medicinal poisoning: abuse of the alka-

| loid, as well as of the leaves.

Slight poisoning frequent; even fatal
ones on record,

| Since 1884 eleven fatal cases and more

than 200 grave intoxications.

Somewhat larger than for nicotin, For

the Jaborandi-leaves incaleulable.

140 grms., internally or hypodermically,
acts fatally.

Local irritation absent. Those organs
paralyzed by atropin will be at first ex-
cited and then paralyzed; but the excita-
tion lasts longer than with nicotin. Death
with cdema of lungs,

carpin need not be considered. The eth-
ereal il contained in jaborandi-leaves
acts as a diuretic.

Concerning the |
pupils, see page 72; 1,b. As a food, pilo- |

Salivation, perspiration, coryza, nausea,
vomiting and purging: pulse at first slow,
then arrythmic; myosis, lachrymation,
spasms of accommodation; abortion:
stinging in urethra, and tenesmus with
vesical pain; attacks of yawning, head-
ache, dizziness, rattling sound in trachea.
In chronic eases, inflammation of per-
gpiratory- and salivary-glands, Unknown
whether persistent visual disturbances
obtain as with nicotin, '

Central and peripheral action. First ex-
citation, then paralysiz of the cerebrum.
Subdued sensibility of terminations of
sensitive nerves, Paralysis of vagus of
heart. Mydriasis, depending upon irri-
tation of the peripheral terminations of
the nerves of dilating muscles of pupils.
In case of chronic intoxication, psychical
degeneration.

Dryness of throat, with burning and
furry feeling: trouble in swallowing;
nausea, vomiting, pain in abdomen; ac-
celerated pulse and beating of heart:
mydriasis; protrusion of eyeballs: Cheyne-
Stokes' breathing. Gayness, state of in-
ebriation, then melancholy, Precordial
terror, sensation of swooning, Cyanosis,
collapse, amaurosis; paresthaesia; twitch-
ing, convulsions, tetanus; paralyses. In
chronic cases the state is very suggestive

of morphinism,

For decrepit individuals pilocarpin should
bealtogetﬁﬂr avoided. Mever use pilocar-
pin without having atropin at hand; this
will at once check the intoxication.

' Binapisms on heart and stomach; ammo-

| nium ecarbonate; washing of organism.

' In case of spasms, narcotics. Artificial
respiration. Inease of chronic cocainism,
remove patient to a lunatic asylum.

Dissections of human subjects are scarce-
ly on record. Organs inodorous.
gastro-intestinal canal injections of muc-
ous membranes and liquid contents, De-
cided cedema of lungs. Hypersemic men-
inges. Changes of pupils do not of neces-
sity obtain. The urine contains unchang-
ed pilocarpin; after partaking of jabor-
andi-leaves, also pilocarpidin.

In |

See page 122, No. 17.

Hypersemia of brain, liver, spleen and
kidneys, For animals, vacuolary degen-
eration of the liver-cells has been found,
with accompanying fatty degeneration
and necrosis. In chronic eases a high
degree of emaciation. Widening of the
| pupil of the cadaver, in case of acute
| poisoning, need not of necessity persist,
‘ ]Urine contains unchanged cocain.

See page 122, No. 5,
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II.—CARDIAC-POISONS.

Nothing would be more erroneous than to suppose that the
poisous thus far mentioned exert no influence upon the heart.
Such action is present even to a high degree, in a paralyzing
sense, following the use of hydrocyanic acid, phosphorus, arsenie,
antimony, carbon monoxid, aleohol, chloral hydrate ; and it is quite
a peculiar one in the case of atropin, pilocarpin, nicotin and
coniin. This has already been stated explicitly on pp. 62-65
and 134-135.  We here add that atropin and hyoscyamin prim-
arily paralyze the inhibitory ganglionie centers of the heart
and thus will cause acceleration of the pulse in warm-blooded
animals; small doses of scopolamin (hyoscin) in man, do
not paralyze the mentioned ganglions, but feebly excitate
them. A review of all poisons influencing the pulse, would
properly belong here, but for the sake of brevity the above
reference may suflice.

In the following table we wmention only those poisons
whose action upon the heart is predominant and dirveetly
instrumental in bringing abount the fatal issue. The proto-
types of such are digitalin and muscarin, the action of whieh is
deseribed in detail in table, page 137. Digitalin is by no
means the only substance npon which the poisonous action of
the foxglove (digitalis) depends; in addition to this, the plant
contains two other substances of identical action, viz., digitoxin
and digitalein. The latter is readily soluble in water and
alcohol, while the two former dissolve well only in boiling
alecohol. DBy putrefaction, or other decomposition, all three
substanees furnish two active products of :-:p]]iiling, viz., digitali-
vesin and foxiresin, both of wiuiv:h are without action npon the
heart. They are mentioned on pp. 130-131. The digitalivesin may
be further ;-:I:]it. when tl.['l-T].-'lJl'liHlllI:’}l'IH rf.l'{;ffnhlgru in 13 formed, Ttis
not known if foxiresin allows of further splitting. Badly dried
digitalis-leaves or infusions decomposed by baeterial life may
caunse the decomposition of the three mentioned heart-poisons,
and in using such medicines, violent spasms may obtain.
Digitonin and its produets of decomposition, digitogenin and
paradigitogenin, ete., belong to the saponin-group, (pagel12)and
scarcely aet when digitalis in given internally. DBut in the
decoction of the leaves they hold in suspension the active
substances which are insoluble in water.

Amanita  muscaric contains muscarin and amanifin (or
sinkalin or cholin), but the latter is of no import in case of

oisoning by the mushroom; the amanita-atropin, which is
requently present, modifies the intensity of its manifestation.




T Tl R T i

TR T

T

g A AR

.

SPECIAL TOXICOLOGY. 137

TABLE OF THE TWO MOST IMPORTANT HEART-POISONS.

DIGITALIN,

MUSCARIN,

JTIO,

BETAT.

Medicinal poisoning ; partaking of the
leaves, flowers or seeds of the red fox-
glove (digitalis), or of the oficinal pre-
parations,

Partaking of amanita muscaria (false
orange), green, dried, uncooked or
cooked,

=light intoxieations witnessed by al-
most every physician, grave ones rare.

In Russia and Siberin not rare in man
{food ) and eattle,

Dos. LET
AcCT.

Unknown, but very small.

Unknown, bt very small,

Local irritation of mucons membranes
and of the saobeutaneous connective
tissue, After resorption, ivritation of
the vagus.centre and of the peripheral
apparatus of the heart-vagus and the
vieszelz, The excitation of the vagus
and heart-museles is lnter on changed
into paralysis. Action upon the frog
heart, see page 685, BaCls is of similar
action,

No local action., After resorption, the
amanita of high latitudes canses a cer-
tain inebrintion conjointly with excita-
tion, The pure muscarin irritates all
rnrinheml apparatus which are para-
vzed by atropin. Compare page 134,
The museulature of the heart and
vessels is not at all influenced, Action
upon the frog-heart, sce pige 63,

BiMPT.

Mausea, vomiting, pressure in the re-
ion uft]]ﬁ stomach, pains by colic,
ﬁmrrla_m:i: cardiopalmus: pulse wiry,
diminished to4; hammering sensation
of carotids; pain in forchead, dizziness,
buzzing in ears, darkening of field of
vizion; anuria ; abscesses after suben-
taneous injection; pupils generally
dilated, Concerning the action of the
products of decomposition of diﬁmliu-
substances, see pages 150 and 156

| intermitting,

J\.J_IUEE_IE,FEl.lil'EltiI!!lIJ. perspiration, rume-
bling in abdomen, vomiting and purg-
ing. After initial neecleration of pulse,
retardation, even below 40; pulze =oft,
i Pain in forehead, dizzi-
ness, visual disturbances, contracted
}}u 11'!3. spasms  of aceommodation,
achrymation ; desire to urinate, sali-
vation ; abortion, The accompanyin
aikaloid reduces the stremgth of .-.ﬁ
SVIMpPLoms,

Pulse becomes archythmic, greatly ac-
celerated, small; fainting spells; face
remarkably pale. Heart stops, and
death in coma with or without spasms,

Diracx,

The pulse, at first very strong and very
slow, later on becomes directly the
apposite,

THER,

There is no antidote existing, Treat
symptomatically. Atropin will only
remove the retardotion of pulse,

Stools become luematic,  Thickenin
of blood as in the case of {-hr:.]m-ag_
Rattling in trachea, cedema of lungs,
Pulze becomes steadily slower, finally
ieﬂf_.ll[ﬂ.‘-rl'."lb].ltﬂ.l‘h.". but is never wiry,
Fragments of the mushroom in the
vomit ; pulse very slow until death,
but zoft; increase of all secretions,
Atropin, hypodermically, will at once
remove the {I:mfcr of life and almost
all symptoms, In spite of this, wash-
ing of the stomach is necezsary.

P.-Mrar.

The finding may be negative, Accord-
ing to experiments on animals, sub-
endo-cardial lwemorrhages into the
left ventriele should not e rare. Heart
ceasing to beat in systole only oecurs
{for animals) after excossive doses,
The gastro-intestinal canal may show
appearances of irritation.

DETECT,

o far it has been impossible to find
even a trace of the active substances
of digitalis either in the organs or in
the urine. It remaing very question-
able whether digitalin may be obtain-
ed from the contents of the intestines
acconding to Dragendorfi’s method,
The proot has to be restricted, there-
fore, in most cases, to digitonin, which
iz contained in digitalis besides digi-
talin, and which belongs to the sapon-
in-substances mentioned on page 112,
For instance, we can obtain it by agi-
tation with amylic alcohol, and it will
turn a beautiful red with cone. HCL
or HaS0y., The pharmacornostic proof
of frogments of leaves of fox-glove
insures the diagnosis. Also the phyv-

sinlogical proof 1s decisive,

Aside from the odemn of the lungs,
which cannot be considerad, but little
characteristic; the finding may be a
n&ﬁ:tt-lve one, The heart is remarkably
flabby: both sides Alled. The intestine
containg a reddizh liguid : the mucons
membrane of the intestine may
partly haemorrhagic. The blomd very
much thickened, Degencration of the
OTgans (¥,

Up to date the ant’ has never heen
rendered, Furthermore, even if wao
should be able to detect it, such proof
would not be eonclusive, since there
exists a cadaver-muscarin, Compare
Pagges 35, 45 and 48, The physiological
I:rmf engures the diagnoziz, and should
e conducted in such a manner as to
free the isolated alkaloid from the
amanita-atropin, which iz szoluble in
ether, A special reaction for muscarin
is wanting: it might reappear un-
changed in the urine; this has long
been known to be true of the inebriat-
ing substance of the northern amanita.
The pharmacognostic proof of frag-
ments of amanita will also insure the
diagnosis, Among the products of
decomposition of muscarin, we find
tri-methyl-anin,
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TABLE OF THE MOST IMPORTANT

Mo,

ﬁ.’ﬁﬂi‘- OF PLANTS, FAMILY, POISONE,

1 | Digitalis purpurea, ferruginea, | Scrophulariac.| Digitalin, digitalein, digitoxin,
ambigua, parviflora, grandi- The first two are glycosids, the
flora, aurea, nervosa, gigantea. latter a bitter principle.
eriostachys, glandulosa and
Fontanesii, fox-glove.

2 | Helleborus niger, foetidus and | Ranunculac, | Helleborein, glycosid.
viridis.

3 | Coronilla scorpioides, juncea, | Papilionac. Coronillin, alkaloid.
montana, pentaphylla and
varia. i

4 | Adonis vernalis, sestivalis, | Ranunculac. | Adonidin, glycosid.
autumnalis, flammea,cupiana,
amurensis, j

5 | Convallaria, majalis, lily of | Liliac. l Convallamarin, glyeosid. I
the valley. |

6 | Polygonatum multiflorum and | Liliac, | Possibly convallamarin, f
officinale, Solomon’s seal,

7 | Nerium Oleander, | Apocynae. G:Ieundrin and neriin, glyeo-

| sids,

8 | Nerinm odorum, | Apocynae. | Neriodorin and neriodorein,

| | glveosids,

0 | Apocynum canabinum, com- ' Apocynac, Apoernin and apoeynein; only

| mon Indian hemp. | the latter is a plycosid,
10 | Scilla maritima or Urginea Liliac. Seillain and Secillitoxin, glyco-
[ geilla, squill, sids.
11 | Strophanthus, many species. | Apocynac. Strophantin or methyl-ouabin,
| and ouabain, glyeosids.
12 [ Cactus grandiflora. Cactese, Cactin, glycosid (7).
13 | Tulipa gesneriana, | Liliac. | Tulipin, alkaloid.
14 | Agaricus muscarius or Aman- Hymenomye, | Muscarin, alkaloid.
ita muscaria, false orange | -
(mushroom).
15 i Agarieus pantherinus or Am- | Hymenomye., | Muscarin, alkaloid,

| anita pantherina,

16 i Baoletus luridus,

Hymenomye. | Musecarin, alkaloid.

‘

17 | Boletus satanas,

Hymenomye. | Very likely musearin,

18 | Areca catechu, areca-palm. |

I ———

| Arecolin and other alkaloids,

Palmae,
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ACTION ; CHEMICATL BEHAVIOR.

—

Considerable difference in the toxic quantity exists between the different species.
Dig-ferruginea acts strongest. The active substance, in all species, is contained
mostly in the seeds ; next the leaves ; even the roots are not inert,

Mainly the root, and the leaves near the root, contain the poison. The last-named
species in particular contains, besides, a glycosid possessed of action upon the heart,
viz., helleborin, Cone. Hy80, turns this a beautiful bright red.

The seeds mainly contain the poison, which is very bitter. It forms crystalline
salts, soluble in water,

All parts of the plant contain the poison, the herb mainly. It is easily soluble in
ether-alcohol. It disappears in the organism.

Also convallarin in addition, contained in the entire plant; soluble in water and
aleohol, insoluble in ether. Beautiful purple coloration with cone. H.S0,.

It is probable that neriin and oleandrin are identical. Oleandrin is soluble in
chloroform. The leaves contain the poison,

According to Schmiedeberg, identical with oleandrin and neriin. Common as an
ornamental plant in England, The poizon is contained in the leaves.

Eimdiiur to neriin and oleandrin, The plant is indigenous to America, and popularly
LHETETN

Possesses all virtues of digitalin, but causes stronger irritation as a vomitive.
Soluble, with red color, in cone. HCl. Mostly contained in the bulb.

Now officinal in form of Tinct. Stropanthi, prepared from the seeds. Acts like
digitalin.

The beautiful flowers of this popular ornamental plant are the poisonous part.

It is not assured whether this poison belongs to the digitalin-group or not.

The false orange is occasionally gathered and eaten instead of the non.-poisonous
Amanita emxsarea, the orange (mushroom).

Frequent in Europe and Asia,

This mushroom is of frequent occurrence in German pine- and leaf-forests.

—

This mushroom grows particularly on shell-limestone, and it is very poisonous.

Arecolin is nearly related in its action to muscarin.



APPENDIX.

A Review of Toxicologically Interesting Products of
Metabolism (Exchange of Material).

We have mentioned on pages 13 and 38, that certain
products of metabolism are of decided toxieological interest,
particularly those consequent to miero-organisms and appear-
ing in certain diseases and in corpses. For the most meritori-
ous labors eoncerning our knowledge of these substances, we
are indebted to Fraxcesco Serumi, L. Driecer, and later on,
GrirrrrH. The following data, even though imperfeet, will
serve to give an insight into these substances. The albumin
is the source of most of the poisonous products of metabolism.
Albumin itself may undergo poisonons change (toxalbumius,
enzymes), or, by decomposition, it may admit of the generation
of numberless poisonous produets; sueh produets of decom-
position belong to the groups of allalvids, amido-acids, acids,
ete. They generate partly in the intestinal canal and partly
in the other organs most varyingly. Albuminous esculents,
even before they are taken into the body, may give rise to the
formation of poisons. :

IL.—Concerning Esculents Undergoing Toxic Change.
[.—ANIMAL ESCULEKTS,

Poisoning by »sansage is also called allantiasis (from
:Fﬂl.-'l.r}i_‘,:r'.-‘l.:'uirm: = sausage), or bofulism (from bofulus = sau-
sagel.  The first one to deseribe it more exaetly was JusTiNUs
Lerser. It is identical with a certain form of fish-poisoning.
Poisoning by meat has not infrequently been compared and
confounded with typhus and intestinal sepsis. It has ocenrred
prineipally, and in wholesale fashion, at popular festivals
(Volksfeste, Vogelschiessen, ete.), and we cannot say that it is
on the deerease. Similar cases of cheese-poisoning appeared
during the last decade, mainly in North-Ameriea. The poison

involved in this case, {yroforin, derives its name from rvpd] =
cheese,
140
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IL—VEGETABLE ESCULENTS.

It is obvious that from improper preparation and preser-
vation of any of the many different vegetable substances,
organic poisons may develop. IFlour, e ¢., which had been
kept in a moist condition, has been found polluted by
ptomaines. In Dorpat, in 1893, intensely bitter, but relatively
non-poisonous substances, formed in many hundreds of pounds
of lour destined for the use of soldiers. We have mentioned
on page 110that poisons may form in imperfeetly dried Indian-
corn.  Edible mushrooms, which had rotted before drying, or
which had been insufliciently dried, may form poisons of most
dangerous action, the most important of which is neuria,
behaving like muscarin. On the other hand, e. g¢., helvella
esculenta, mentioned on page 113 loses its poisonous proper-
ties on drying, but if it now rots, new poisonous properties of
another nature are acquired. The vegetable fats become
rancid on preservation, viz., they split by hydrolysis into
glycerol and free fatty acids. The vegetable earbohydrates, in
particular the different kinds of sugar are readily changed into
acids. The vegetable albumins decompose less readily than
those pertaining to animals, because they as a rule, contain
less water. DBut in a moistened condition, they are easily
decomposed by putrefaction, and by mold-formation.

II.—The Most Important Chemical Groups of Produacts
of Metabolism.

For the purpose of giving the physician some idea of the
multitude of substances belonging to this eclass, we afflx the
following table (pages 143-147), making particular mention
that this enumeration is not exhaunstive. Here are some of the
derivations of the strange names appearing in this table :

Cadaverin, from cadaver = corpse ; asparagin, from aspar-
agus; vernin, from ver = spring; mercaptan, from mercurinm
captans = readily seizing the mercury ; ;,,u]mjn from gudns =
cod-fish ; susotoxin, from sus = pig; saprin, from n:rmr,f;r,a? =
putrid ; IIl}ilrlil"ll]: m:,ddlu:glu and mydin, from pvdae = to
putrefy; scatol, from oxarci = execrements; leucin, from
Aevncl = white ; ereatin, from xpéal = flesh; xanthin, from
SavZdl = vellow; lysatin, from Averr = to dissolve ; adenin,
from adiy = gland ; pyridin and pyrotoxin, from wip = fire,
fever-heat; pyoeyanin, from mdor = pus, and xdarol = blue;
ichthyotoxin, from #y&ul = fish ; spasmotoxin, from eragudl
= spasm; phlogosin, from rp"l-rrymm_ = conflagration, heat,
lllu.itllln.llluil

Ll
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APPENDIX. 143
TABLE OF THE MOST IMPORTANT PRODUCT:E OF METABOLISM.
Nu, MNAME. FORMULA. ORIGIN, ACTION, &C. GROUP.
1 | Formie acid. CH-0. f ;
2 | Acetic acid. C.H,0, LD““”""-‘d LGk = L. Group
Ton-polsonousinform of their | of the
= : | nentral salts, fatty
8 Pro[m:_mm acid, CyH. O, { Tho following mombers ara | acids,
4 | Butyric acid. CH O, | omitted; see page 70,
5 | Lactic acid, or oxy- C,H,0, 'II‘ihﬂ ]uc&iihﬂcid of f“rﬁ“t?.i
o : . O BN e sareo-lactic ae
propionic acid. are involved. They lessen the 11 Group
: alkalescenca of the blood. of the
6 | g-Oxy-butyric acid. | C,H.O Deeurs inthe blood of diabetic [oxy-acids
’6 L e ersons and causes tLhB dia- J
etic coma.
7 | Oxalic acid. | C:H.0, Described on page 8. Its for- |11, Group
| mation inthe organism eauses | of tha
oxaluria. oxalie
8 | Suceinie acid. oHO, Forms in fermentation; see| aecid
‘ HEE paEe 7. Baries,
0 | Amido-acetic acid, | CoH..NH..0O, Filrlna. ?g-'li" putrefll_%ﬂfiim:lrﬁ!
i el us, plays & part in the
or glycocoll. ormation of hippurie aeid,
Bae p. 11, It is now-poisonous,
10 | Amido propionic | C;H.. NH,..0. Linked toaromatic complaxes,
acid or alanin, itiacontained in the albumin-
L ; maolesuleand (8 non-poisonouns IVa
11 |fF-Amido-iso- butyl- | C.H,,.NH..0; Forms lud};:eatiﬂn and in |]mt- i
acetic acid, or leu- refaction of albumin and glue; roup
ain ma.nr kindas of leuein exizt, o the
; rtly dattmamtu.ry. partly | amido-
mvo-rotary, having a tenden- acids
¢y to erystallize readily; non- Lt
. . poigonoius,
12 | Amido-carbonicacid, CO.NH..OH Stepping-stone to urea; com-
or carbaminic acid, | pare pagoe 88 (Lima),
18 | Amido-suceinic acid, | C,H.0,.NH, Forms in the intestinal canal
ar Hspal“giuic ﬂﬂ'id. on H-Fllﬂ-il!lﬂ' Df ﬂlbumiﬂ.
14 | Carbaminic acid-am- | CO.(NH.). | Normal final produet of nitro- | TVh,
id, or carbamid, or gen In alhnmin digeaklon. Group
% 11:3 s 5 Ao o of the
3 paragimic acid-am-| C,H Oq (N H)s neé of the most important | amido-
- e productz of metabolism in AT
id, or asparagin. | plants, eg., peas, beans, as- "'C.'d_
[ PATAZNS, amids,
16 | Methylamin. CH:NH. In herring brine and | 2
; in (putrid) corpses. Z
17 | Ethylamin. C.H,NH, In putrid yeast and | g v
| in putrid corpses, Grol
18 | Prophylamin. | CsH.NH. In putrid gelatineand | £ roup
i in putrid corpses. = of the
19 | Butylamin. CyH,NH, In eod livar ol Fg.Z | primary
20 | Amylamin and Ise- | C:H,,.NH. | In cod liver oiland in § £ L
amylamin, C 0 NH |Irutml! yoast, = g “"?il{m.
c i I n ¢od liveroflandin | ==
?1 | Hexylamin, i y putrld veast. == F| bases.
2 (}lj'gmsamin. [:. H.,,.KH:.O, Praduct of splitting of chitin

'mr.l of chondrosin.
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No. NAME, FORMULA. ORIGIN, ACTION, ETC. GROUP,
?]iﬂl;rluup
: : : - of the
2% | Di-methylamin. (CH, ). NH i ﬁ%nﬂlrﬂﬁﬂa?u}}'lin p&tﬁg secondary
A = | - TILELTE IPaas, | L] i
24 | Di-ethylamin, | {CeHs)2.NH spasms and are unrm’;i?&a. “Tl:_:ﬁf}_m
[ hazes,
[ |
45 | Tri-methylamin. CH,):. N In herring-brine, in cultures VI G
¥ |t L4 of the coma bacillus, in putrld | of m“;’“"
| cheeso, ote,, causes spasms. tertiary
26 | Tri-ethylamin. [(CaH )N In putrid t,'nr}'l-_lien alongside | amines or
| of tri - methylamin, Causes Ll:ﬂll-
SPSMIE, S,
27 | Ethylidene-diamin. | CH,.CH.(NH:); |Produet of putrefaction of

;.l-{.

| Penta - methylene - NH..(CH.):.NH,
| diamin or Cadaverin.

5 Hexn.-met.l'q;m::u-din-' NH..(CH.).NH,

Tetra-methylene-dia- ' NH..(CH,).. NH,

min or Putrescin,

min.

COTpEos,

In puitrid enrpses, and eondi-
tionally in the excremeonts and
uwrino of living persons.

In putrid eorpses, puteid fish,
cultures of protens- and ehol-
era-bacilll. The frea base ia
eorrosive, the =alts are non-
poisonous.

With the two proceding ones,
in the uring in cystinuria;
non-poisonous in form of its
salta.

4l

32

33

!

Cholin,

Betain or Oxy-neu-
rin or Liycin.

Mydatoxin.

Neurin or Vinyl-cho-
lin,

MNeuridin.

Cadaver-muscarin.

35
30

41

| Methyl-glyeocyamin,

Cruanidin.

Methyl-guanidin,

Methyl-zuanidin ace-

tic acid or Creatin or

Propyl - glycocya-
min,

L';Il”,:\iﬂ,

CoIia N Oy

CtI[:j:{Du

C.H,:¥0

C.‘.Il] 1:\‘1‘

CaH N0y

VIII.
Group of
the di-
amines,

In bile. chicken's egg, sprouts
of parminating plants, barks
and seeds ete, of many plants,
Forms in  the putrelyvin
corpsa  from  protagon an
lacithin. Non-poisonous,

In matrimony-vine (lyeinm)
and many other plants in
poizonons mussles (mytilus
eduliz) ete. Non-poisonous.
Obtained from wery putrid
corpses :aots similarly to mus-
carin and killz with spasms.
It is found in corpsez on the
fifth orsixth day, as well as in
F::lrld hel;:u.]lu and

ike mussirin.

Ome of the most I'rmnlﬂ-ntﬁm—
ducts of putrefaction. Non-
poH=onois,

Similar to, or perhaps identi-
eal with the amanita-musear-
in. Compare page 137,

IX,
Cholin
émup.

n fur-
ther de-
composi-
tion, tri-
methyl-
amin is
formed,

| CH.N,

CH,.N;.CH,
CyHN,05.CHjy

C] II EN :0:-. Ci H‘.‘

One of the splitting-products
of albumen, in germs of vetch
or tare (vicin), Caunses apilep-
&y by irritating the cortex of
rﬁa brain. See page &
In putrid flesh; acts as the
preceding one,
Contained in muselaes, narves,
blood, testiclas, ete., of living
arsons and acts stimulating-
v. Creatiniscreatinin minus
one moleenle of water,

In the urine in ease of quinsy,
vary polsonous.

X

‘Guanidin

group.
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No.

41

42

43

Glycocyamidin.

KNAME.

Lysatin.

Arginin,

FORMUTA.

ORIGIN, ACTION, ETC.

GROUD.

C’: II :.:';: G

G.; H: 3 L\T:Gﬂ

CeH, N0,

44

46

47

43

49

i

al

03

Adenyl-imin or Ade-
nin,

Adenyloxid or Hy-
poxanthin,

Adenyldioxid or Xan-
thin,

Methyl-adenyl- diox-
id or Heteroxanthin.

Dimethyl -adenyl-di-
oxid,

Trimethyl - adenyl -
dioxid or Coffein.

Adenyl - trioxid or
Uric acid,

Adenyl-imin-oxid or
Guanin.

Vernin,

Epizarein,

| In the urine in case of measles
as well as in pure eultures of |

whooping-cough bacilli.
Isomeric.or identieal with pro-
pyl-zlycol-eyamin; prepoared
artifieially from casein. Ly-
satinin iz lysatin minus one
molecule of waler.

Normal eonstituent of sprout-
ing plants. Aetion unknown.

X

=Gunu-i-r1in

group,

C.H.N,.NH.

C:H,N,0

EaII +Ni01
C:H.CH.N,0,

Gl (CH3) N0y

C aHa {GJ‘I ;}; N.. [:I-g

G;I'I{ Iq| D;

C.H,N,NH.O

CisHzo N O,

{Cq Ii;KaD}x

| xanthin,

Normal eonstituent of thymus,
lymphatic glandz, pancreas,
ete, but also of tea-leaves.
Action unknown.

Im the sprouts of maple, plane-
tree{platanus), lupine ste,, but
alsoin spleen. pancreas, liver,
musels, marrow, blood and
urine of normal animals., Am-
ount increazed in leucsemin
and acute yellow atrophy of
liver,

In  pancreas, brain, liver,
gpleen, thymus and urine. It
sometimes forms caleull,

Found in urine, ate., besides

Three isomers exist : paraxan-
thin of urine, theophyllin of
tea-leaves, and theobromin of
cocoa-baans,

In eoflee itactsin an iveitating
mannear, like the other xanth-
in-substances, Beo page 122,

Is the cansa of gout, arthritis
urica and nephreitis urica, The
latter also oceurs in case of
saturnizm. See page 98,

In liver, pancreas, guanao, ex-
crements of spiders, and in the
skin of various reptiles and
fish. In hogs it causges the so-
called guanin-gout.

In pumpkin-seeds, vetches,
red elover, in elavieaps purpu-
rea {ergot), On bolling with
HOCL guanin forms.

According to BALEE, in nor-
mal urine,

X1,
Adenin
group.

53

it

39

Pyridir,

Methyl - pyridin or
Picolin.
Dimethyl-pyridin or
Lutidin.

C.H.N

Ce.H:I¥
Cn.H 4 ;CH:- H

C: I.In i o -
C:H,.(CH.):N

Nucleus of many alkaloids,
Forms on destructive distilla-
tion of organie, nitrogenized
substances, Acta, like the

whole series, in o manner sug-
goestive of nicotin,  One gulp

killed a workman, zna]
In tobacco-smoke, causing |
part of its toxic actions. |

S0 far it is of no pharmaealo- |
gleal interest. Found in bone- |
tar and in Dippel’s oil. Pojs- |
BROus. |

XIIL
Pyridin
group.



APPENDIX.

NAME,

FORMULA.

—_—

ORIGIN, ACTION, ETC.

GROUP.

Collidin.

Parvolin.

Coridin.

Hydro-coridin.

UEHLJN

CoHi N

CioH.:N

CioHy N

Quinolin.

Methyl - chinolin or
Lepidin.

Dimethyl-chinolin or
Cryptidin. |

C,H:N

C.H,.CH,.N
CeH.. (CH;)N

Forms in putrefaction of gela-

tine (base of NExciEI) and in
utrafaction of sea-polypus.

f’nmununa

Fm.md mdmtrafmﬂnn of flesh

base of GAUTIER and ETARD).

Pailanntma

Inthe Inutmi'actiun of various

animal substances (base of

GuanescHI and Mosso). Poi-

S0N01S,

Product of metabolism of

baeterium AllL

XII.
Pyridin
group.

Nucleus of many alkaloids,in
coal-tar. Protoplasmic poison;
kille after a short time of irri-
tation, by paralysis of respira-
tory-centre.

Found e, g., in bone-oil and in
coal-tar. Poisonous,

Found besldes Lepidin, e g.,
in bone-oil, poisonons. Cairin
and thallin are derivatives of
this gronp.

XIIL
Quinolin,
group.

Hydroxyl-benzene or
Fhenol.

Methyl - phenol or

Cresol.

Di-hydroxyl-benzene

Phenyl-acetic acid

Para-oxyphenyl-ace-
tie-acid,

S | Phenyl - propionic -
acid or Hyidro - cin-

': namic acids
69 | Phenyl - amido - pro-

pionic acid orPhenyl- |

| alanin.

C.H..0H

C.H,.CH;.OH

Co HOH),

C.H..CH..COOH

CeH..OH.CH,
00

CeH,.CoH..

C.H..C;H,.

COOH

NH..
COOH

puric acid.
1

in the organism.

Discussed on page 83, under
the name of carbolic acid,
forms as 4 ﬂmduet of putre-
faction in the normal intes-
tinal bacterium - digestion
and reappears in the urine az
sulfurie acid - phenol - ester.
Compars page 10.

Mainly one of the three possi-
ble isomeric cregols, pAra-cre-
anl, is invariably found among
thao nrn:llmrﬂ ol the process of
intestinal I|:- trefactinm. It ap-
pears in the urine as sulforic
acid para-cresol ester. The
creaols are less poisonous
than phenol.

Of the threa isomeric di-hy-
droxyl benzenes, mainly the
ortho-compound, catechol, is
alwarys formed In the intestine,
and reappears in human aring
as mono- and di-salforic acid
pster,  The meta-compound,
resorcinol. is freely used asa
medicine. The para - com-
pound. quinol. forms in the or-
ranism in consequencs of par-
aking of arbutin or of bear-
berry-leaves (Fol. Uvme Ural).

Forms in putrafaction of albu-

| min, poisonous,
| Forms in putrefaction of albu-

minand pagses inan unehang-

| ad state into the urine. Pois-
| onons.

| Forms on putrefaction and ra-
appears in the urine as hip-
Ioisonous.

' Splitting-product of albumin,

but it is further decomposad
Poisonous,

XIv,
Group
of
the
aromatic
BEries,
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NAME.

FORMULA,

|  ORIGIN, ACTION, ETC.

70

T1

T2

T3

Oxy - phenyl - alanin
or %ymm

Methyl - tyrosin or
Andirin.

Indol.

Methyl-indol or Sca-
tol.

C:H,.0H.C,H..
NH,.COOH

C:H,.CH1.NO,

C.H,N

C.H..CH,N

One of the most ordinary pro-
ducts of putrefaction of albu-
min. Inthenormal organism
it is further oxidized (burned),
but not 8o in the case of phos=
phorus-poisoning and aleap-
tonuria. DBuat zlightly poison-
ous, It is also found in the
tuber of stachys tubifera.

Itisfoundin thegennina gaoi-
froya-bark (as surlnamin or
aoflrovin).in ratanhy-extract
as ratanhin). and in the resin
of pereira spectabilis(as ange-
lin). Butzlightly poisonous.
Forms in the intestine in put-
refaction of albumin, and re-
appaars in the urine as a salt
of indican or sulfuric acid in-
doxyl ester. DMany patho-
genous bacteria will produce
it even outside of theintesting,
Itis eontalned in the wood of
coltis (hackberry or nettla-
frea). Poisonous.
Forms in the intestine in put-
rafaction of albumin and re-
appears in the urine asa salt
of sulfurie acid-acatoxyl-ester.
Scatol I3 al2o formed on dis-
tillation of stryehnin with
lime. Poisonous.

XIV.
Group
of
the
aromatic
geries,

=3
=1

=1
=]

T

78

Hydrogen Sulfid.

Methyl-mercaptane.

Amido-ethyl-sulfon- | C.H,.NH..50.0H

ic=acid or Taurin,

Potassium sulfo cy-
anate or Pot. thyoey-
anate or Pot.rhodan-
ate.,

Dithio -diamido-lac-
tic acid or Cystin.

TR L T R S S —

Ll

@B E

Izo-cyan-methyl.

Izo-cyan-ethyl.

[zo-cyan-amyl.
Iso-cyan-acetic acid.

Is0 - cyan - propionic
acid.

H.5

CH..5H

iGNSE
|

C.H,.N.58.0,

Found in every putrefaction
going on with exclusion of
air, congequently in the intos-
tine. Poisonous, Sea paga 118,

Similar to the preceding. Poi-
SOMOS,

Forms on putrefaction of
taurocholie acid in the intes-
tine. Taken internally, it re-
appears in anine- as a substi-
tnted urea. Non-poisonous.
Forms on complate decom-
position of adenin. and is
found in saliva, urine and
milk of man and variouns ani-
mals. Even ordinary mold.
aspargillns niger will produca
it. It accentuates the reflexes
and causes spasms.

Forms in pancreatic digestion:
its increased formation, duoe
tospecific bacteria, cansescys-
tinuria. It is non-poisonons.

XV.
Group
of
the
albumin
deriva-
tives
contain-
ing
sulfur.

CH,.NC
C.H..NC

C.H,,.NC
| CH..NC.COOH
| C.H,.NC.COOH

Sparingly containad in toad-
poison. Poisonons.

Bplitting produnet of the so-
called psendo-lecithin, which
is contained in the triton-
poison. Polsonous,

In the poison of 2alamandra
maculata. Poisonous.

| Abundantly _contained in
iumd-pci:‘snn. Poisonous.

| In the poison of tritons. Poi-
| sonous,

XVI
Group
of the
is0-cvan-
COm-
pounds.
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| 3 [N V=)
No. NAME. FORMULA. ORIGIN, ACTION, ETC. GROUP.
: in. ] Isolated from cultures of the
B4 | Tetanotoxin C:H., Imtim_:&ls t’““'ﬁ"lﬁr“h l)ﬂllil‘
&5 | Tetanin, C1.H:.N,0, Ji naas T et
=i Saprin, CeH1: 183 Found in human corpses; non-
| poisononus.
&7 | Mvdin. C:H, NO Forms under the infinence of
y : i ¥ typhus bacilli, from the albu-
min of blood ; non-poisonous.
B2 | Gadinin. C.H,,NO Izolated from putrid glue and
| = : ’ Imtrid codflsh. Causes aseend-
ng paralysis,
BY | Typhotoxin, C:H,:N0, In typhus - cultures; poison-
Ous,
00 | Nameless base, CeH s N0, In_ tetanus - cultures; non-
_ poisonous,
01 | Nameless base. C,H,-NO, In putrid flesh ;: poisonous.
02 | Nameless base. CH.Oy Forms in eadavers; poisonous,
83 | Eczemin. C:H,.NO In the wrine of eczema pa-
tientz: ecaunses inflammation
and fever.
04 | Malleus hase Ci s H o N0, Isolated from cultures of

{perhaps identle with No, 127)

05 | Pnenmonia base.
: Influenza base,
7 | Erysipelin,
08 | Convulsivin,
00 | Pyeemin base.
100 | Epilepsy base,
101 | Anthraxin,
102 | Morbilli- or Rubeola-
hase,
108 | Pyocyanin.
104 | Sardinin.
105 | Scombrin.
108 | Lepierre's base,
107 | Asellin.
1058 | Morrhoin,
100 | ) srarmaloe i
110 | § Nameless bases, i
111 | Pluviatilin,
112 | Tetragenin.

CaoHee N2 O,
C.H.XO,
C:H,:NO,
C.H,:NO,

CazHis NO,

C:'.'I'Inxan'.!
CyH N,

C;[{ '_.E:D

ZICHHL;:":Gg
| C.nHiNO,

CITHJ-HI
cmll:lxuﬂl
CasHsaNy
GL:.-I'IE‘HJ
CyH3 N0,y
CuH:: N0,
CyI’IJL}:uDE

C.H.XO,

bacillus mallei and from the
urine of glanders patients:
poisonous,
In the wrine of pneumonic
patients; prisonous.
In the urine of influenza pa-
tiants: kills with high fever.
In the urine of erysipelas pa-
tients; canses violent faver.
[n the urine of whooping-
cough patients, as well as in
Eﬂttm‘e& of whooping-cough
acilli.

From the urine of a woman

suffering from puerperal fever.

Found in theurine in epllepsy.

Produced from anthrax cul-
turas.

In the urine of patients suf-
fering from mens]as,

Coloring matter of blue pus;
non-paisonons.

Forms in Eutrid sardines;
cauges death with vomiting
and purging.

In putrid mackerel.
In over-ripa cheese.

{ In the dark eod-liver oil; the
latter base not inert, bat dia-

! phoretic and dinretie,

Found in putrid Abrin.

Found in putrid fibrin and

putrid flesh,

Produced on paptone gelatine

by bacillug Auviatilis.

Produeed by Microcoseus te-

tragenes, frequent in phthisi-

cal sputa; polsonous,

Group of bases known by formulme, but not by structure,

Iﬂ[u
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No. |

NAME.

113

114
115

116

118

119

120
l

121

122

123

124

125

126

127 |

198 |

|
|

. 129
1au|

131

Pellagrocein of LoMBROSO.

Pyrotoxin of CEXTANNI,

Sepsin or base of SCHMIEDERERG and
BERGMANN.

Ptomatropin or KERNER'S base of
sausage-poison,

Prtomacurarin or base of HAREAWY.

Peptotoxin of BRIEGER.
Ichthyotoxin of Mosso,
Tyrotoxin of VAUGHAN,
Mydalein of BRIEGER.
Spasmotoxin of BRIEGER.

Phlogosin of LEBER.

Sucholotoxin, sucholoalbumin, suso-
toxin,

Tuberculin of KocH,

Tuberculoidin of I'CI.I-:R'%.
Morvin of BABES.

Choleratoxopepton of SCHOLL.

Toxopepton of PETRI.
Diphtheria-toxalbumin.

Gonococeus-toxalbumin,

152 | Tetanus-antitoxin,

153 | Diphtheria-antitoxin.

|
Obtained from enltures of staphy- |

ORIGIN, ACTION, ETC.
=

Sa R f|
Is said to form in putrefaction of |
Indian-corn and to cauze ||u11a1.—i
EL,

I said to cavze infection-fover.

Olained from putrid yeast. Is
said to produce the symptoms of
septicemin.

Acting similarly to atropin: baze |
formed eventnally in patrid flsh |
and putrid sausage.

Baze acting similarly to carare,
repeatadly found in putrid corp-

g5,

Forms when albumin is pepton-

|ized.

Poisonons  substance of

the |
blood of eal,

Sometimes found in cheese; very
proisonons,

| Obtained from human corpses,

most likely o diamin,

From tetanus-cultores;
O,

poison-

[ Enees aurens; does not contain
nitrogen ; canses inflammation.

‘Thq -_;r form in hog-cholera or hog-
pest,

Mixture of substances from cul-
tures of bacilli of tuberculosis;
poisonons.

Purified tubereulin.

Enzyma formed in bouillon of
horseflesh from baeilli of gland-
ers: causes fever, nephritis and
IMArASI, |

Formed, by cholera-gpirilli, from
living protoplasm with exclusion
of oxygen; canses paralyses and
hyperemia of the kidneys and the
small intestine, |

Formed by the same

frilli on |
dead albomin, Lol |

Produeed by the baceilus of diph-
theria; very poisonous,

Generated from Nelsser's cosous:
prodoces orchitls. |

Acts as a cure of tetanus-infec-
tion.

Acts a5 a remedy in ense of diph- I

theria. [

m—

GROUE,

Group of substances quite insufliciently studied, of which neither the formula

XVIII.

nor the structure are known.
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Concerning toxalbumins derived from plants, we have men-
tioned ricin on page 105 and plellin on page 112; and of those
from animals, snake-poison and spider-poison on page 107. Lack
of space prevents the enumeration of all enzymes of plants and
animals; according to the latest researches, they are by no
means all of a poisonous character.

III.—The Autintoxications (Auto-intoxications).

Viewed from the present scientific standpoint, the appear-
ance in the living organism of any one of the substances on
the preceding table, must be called an autintoxication, viz., an
intoxication produced within the organism itself. However,
the clinical conception of autintoxication existed even at a
time when we had no clear idea of ptomaines. This may
serve as an argument for maintaining the designation, for the
time being, in case of the appearance of the following pro-
ducts of metabolism. The six most important of those disturb-
ances of metabolism are represented in table, pp. 152-153.

Now fora short consideration of the other autintoxications.
Mucineemia we call a grave, generally diseased condition accom-
panying an increase of the amount of mucin in the body. It
offers the clinical aspect of tetanus, while at the same time the
thyroid gland is not infrequently diseased or absent. Injee-
tions of thyroid gland extract may be useful. A similar form
of disease is the gasfrofefany, in which, however, abnormal
products of digestion in the stomach produce the tetanic
symptoms. Lacfacelwmio we eall the appearance of laclic acid
in the blood and urine. This will oceur oceasionally in all
cases in which the proeesses of oxidation in the organism are
disturbed ; consequently we shall observe it in ease of intoxi-
cations by hydrocyanic acid, ecarbon-monoxid, sodiuwm owvalale
phosphorus, arsenie, ete. As diseases belonging under this
heading, we mention trichinosis, acute yellow atrophy of liver,
eirrhosis of liver, rachitis, leucoeythmemia, osteomalacia, as well
as agonia. Inthese cases we partly have to do with lactic acid of
fermentation and with sares-lactic acid ( para-lactic acid). NENCEI
found a bacillus which produces the latter acid in abundant
quantity. The appearance of lactic acid with the exclusion
of micro-organisms must be considered as a product of the
action of a tissue-enzyme, contained in all organs, npon the
carbohydrates of the body. As long as sufficient oxygen is
present, this splitting at once goes further, if not in the entire




SPECIAL TOXICOLOGY. 151

body, at least in the museles, viz, carbon-dioxid and water
will be formed. The bacterial formation of lactic acid may
take place in the presence or in absence of oxygen. Lactic
acid of fermentation is optically inactive; sarco-lactic acid is
dextro-rotary; typhus-bacilli and different other microbes,
however, form a fevo-lactic acid. The zine salt of the latter is
dextro-rotary. Administration of alkalies and of oxygen lessens
all forms of autintoxication due to lactic acid. The appear-
ance of cystin in the urine, we call eystinuria, which may run
its course accompanied by formation of caleuli. It is claimed
that ils presence is due to the existence of specific bacteria
of the small intestine, which directly form ecystin., Graver
symptoms may be absent. At the same time cadaverinuria
and putrescinuric may exist. We frequently find complications
of glycosurin with acefoncemio, acefonuria, dioceturia (viz., the
appearance of acef-acefic acid inthe urine). We call lipacidee-
miee and lipaciduric the appearance of lower fatty acids
( formic-, acelic-, propionie-, and bufyric acid) in the blood and
urine, a condition which may obtain iIn diabetic patients.
The appearance of formic acid is known by the special name
of formacidemia or formaciduric, The formation of eonsider-
able guantities of owxalic acid, in case the nutriments are free
from it, we designate cxaluric. According to English opinions,
this disease coexists eventnally with a melancholic state of
mind. For oxaluria produced by administration of oxalie
acid and its salts, see p.83. A state in which albumoses
appear in the urine, and which should be called albumosuria,
is erroneously styled peptonuria. Toxalbuminuric is the
existence of poisonouns albumin-substances in the urine.

It can hardly be doubtful that in the very near future all
of the following diseases will be treated of under the heading
of antintoxication :—1, All gland-diseases which depend upon
decay of the parenchyma of the glands, viz., thyroid-gland,
pancreas-gland, kidney, liver, ete.; 2, all diseases caused by
microbes, as malaric, wmeasles, scarlel fever, variola, typhus,
anfluenza, cholera, fuberewlosts ; and 3, some other diseases,
which, according to the present state of our knowledge, are not
vet positively known to be produced by microbes, as leucemia,
syphilis, carcinosis. The therapeutic agents involved in these
cases will belong in great part to the extended subject of
sernm-therapy.
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TABLE OF THE MOST

AMMONIEMIA,

l UHEMTIA,

| HYDREOTHIONURLA.

JETIO.

Depends upon transforma- |

| [lUTI. of urea into ﬂ.!llﬂ"'ﬂl'-l-

inm earbonate, and is su-

poradded to diseases which |

inerease the exeretion of
urea through the kidneys,
orwhich favor immgration
of bacterin into the hilad-
der, ureters, and pelvis of
kidnoys., Inanimals whoso
liver hns been artifleinlly
eut out of the circulation
an autintoxication by
ammoninm carbaminatoe
takes place,

]'.'Imran_l;]s upon insufficient

|gacretion of the normal
[econstituents of urine
through the kidney, and
may be superadded to each
case of pephritis,. How-
aver, it will also oceur,
without a.llmm:imlril:n, ns
ao=called small uremis, 1t
is as yet unknown which
eonstituent of the uring
canses the disease. Er-
ronsously, it secems, tho
potassium =altz hove (ro-
quently been Leld respon-
sibla for it.

H:3 may be formed: (1) In
the urinary passages by
microbes from the go-
called neutral sulfur of
the urine; or (2) in tho
intesting from food eon-
taining sulfur; or (3 at
divers parts of the body by
certain  bacterin (proteus,
pus-fungiil. The HaS form-
ol is partly secratad by the
hmi.'ﬂ partly it will be oxi-

god in the organs to form
Hull.ﬂ.l_a which appears as
such in the urine.

BYMPT,

THEE,

P.-MT, |

]f_li_'m normal secretion of |
the urine from the blood is

impoded, it may take place
through the mueous mem-
brane of the intestine,
whers the microbes pra-
goent will at ones cansa fhe
formation of ammonium
carbonate. This will give
rise to violent inflamma-
tion of the intestine and,
after resorption of the salr,
all symptoms of ammonin
|mi-muu.r.:las deseribed on
page &A%, In splite of eon-
trary nssortions by MuUs-
CULUS, there is no enzyme
existing, at least not one
allowing of isolation. which
would form ammonia in
atarile nrea-solutions,

Buzzing in ears, deafnoess,
dizziness, formication, it-
ching of =kin, sansitive-
ness of legs to cold, noe-
turnal eramps in calves,
asthma, vesieal tenssmus
in presence of normal
quantity and apparently
normal composition of the
urine, epistaxis matutina,
[--I:I[l1|1"]:| startd on Ialling
asleop, temporal arteries
hard and tortuons, gallop=
rhythm of the heart, axda-
ma. Ingravecases, aman-
rogis, deliriom, uneon-
B ILJIIE-IIEE:H.. I]'Li'dl'hlﬂ]ﬁ.
general convulsions; but
with dogs merely narcosis.

Btriking fetid odor from
month in spite of most
serupulons hygiene thore-
of. The urine stinks on
voiding., (Difference (rom
H:z5 formation in unelean
chamber-pots.) Flatus of
great stench may issue in
case the source of HeS for-
mation liesinthe Imaatma
Nansed, n.!:fapn-r.lm unlr
ErAve Cases, nis
tration of null‘ur Bucll
an ample fﬂr‘muhml of Hz8
im the intestine is causad
without being datrimental.
Merely diarrhoea will set in,
with an odor strongly sug-
gostive of rotten ogges,

In case of NHs lormation
in the urinary pasSies
arbutin, salol, mineral
acids internally and anti-
saptic lavations of bladder.
In case of retention of
uran in the hlood, diaphor-
oties and diuretics,  Antl-
septics into the intestine
ara useless. Acid lemon-
ndos, eq.. from HCL.
The finding may be simi-
lar to that deseribed for
NHs:on pago 59, Not rarely
formation of peoudo-mom-
brane in the ileum and
ecolon. Analogous changas
in the urinary passagoes,
All oreans and eavities of
tho body are pervaded by
the odor of ammonia, Thoe
blood may be slow to co-
agulate

DETECT.

C{IIIHFFH"“ Jriga 18. For t.l]t!l |

composition of Nessler's
roagent, oo pagessd and
169, Also an excellent re-
agont for ammonia is the
nosa and moist rod litmus
e,

| Pilocarpin,  Diaphoretie
haths, washing of organ-
ism: hypodermic catac-
lysm; leaches, h®maxis,
oxyeen inhalations, evacna-
ation of intestine; alkalies,
In case of convalsions,
chloroform inhalations,

Hemove the mierobes or
paralyza their action by
suitable antisepties. r-
gatives,  Salol, calomel.
Lavations of bladder arhu-
tin, Injection of fsalol indo-
form into possible cavities
of abacogges,

With manthe alkal egeenco
of the blood is reduced ; in
the dog it is not, Anatom-
ieal Andings may ba mis-
slog. DHMvers affections of
the skin: eryvthemn, pap-
ulaz, pustules, even poam-
phigus, In case inflam:
mation ofthe intestine and
gastritis obtain, complica-
tion with mnmonimmln is
Im-wnr Then the alka-
escenca of the blood will
by incroased,

The finding may be an-
tirely negative; eventually
somae sections of tha body
will amell of rotten oses.
Only in grave casas, and
never while life lasts. will
sulf -met - hemoglobin ha
formed. Dot after death it
will take place, surround-
ing the contre of disturkb-
anee, and this, or even the
whola corpse, will turn
.Fl‘ﬂﬁ-lliﬂll

Ui y to date we do not know
it to look for, I should
direct my main attention
to plomaines.

Compars pags 119, HzS may
e ensily separated from
urine and the organs by
aefd distillation. Howaver,
this does not prove its in-
travital formation, Thera
are not only bacteria. but
even enzsymes existing. cap-
able of producing it at
ordinary tamperature.




IMPORTANT AUTINTOXICATIONS.

GLTCOSURIA.

URATEMIA,

ALCAPTONURIA.

Wa have the following kinds |

of glyeosuria: physiologieal,
alimentary, constitutional, in-
foctions, traumatic and toxic.
Its most important form is the
genuina  diabetes mellitus,
which depends upon heredit-
ary tendency. It must of ne-
epasity depend upon the split-
ting of glueose from albu-
min—so-called grave form.—
ginee frequently it doez not
dizappear on administration
Ef opd froe from carboby-

rates. Generally we find noer-
wous diseases common in the
family.

Inerensed oceurrence of urie
acid in the body {(gout) may
dapend upon heraditary ten-
deney. But it ocours also (1)
in case of overabundance of
fond and simultansong par-
taking of strong alecholic
beverages; (2)in case of chro-
nie lead-poisoning, Gout i=
of frequent occurrence with
poultry ; very rare with other
animals, The pig has guanin-
gout instead. Concerning the
relations of urie acid to guanin,
200 DAED 145,

Specifle banteria of the small
intesting ineeszantly produce
uroleueinic acid, viz., tri-oxy-
Ehaurl-n{mn:mm acid, or

omaogentisinic acid, which
ia dioXiphenyl-acetic acid.
Neitherarid is detrimental to
the healthy man and animal. |
They oxidize (burn) them
with destruction of the aro-
matie nucleus.

Besides glucose. the blood and
the nrine may contain a lievo-
rotary.  earbohydrate (LEo),
B-oxy-butyric acid, aecston,
acet-acetic acld, ete. Great
thirst, frequent urgency to
micturate, increaged guantity
of urine, periods of uncon-
geiousnezs  (diabetic  coman),
Peculiar odor from mouth, ra-

id decay of testh, the secra-

on of tha month rapidly turns
acid ; decay of sexual power;
great eraving for swaets ; fur-
unculosis. In regard -to the
mozst froguent complieations,
sea page 151, Even oxaluria
and uratmemia may oceur. Fre-
quently tendency to develop
adipose tissue,

Urine sometimes rich in
urates, sometimes poor. Pain-
ful attacks due to deposition
of urie acid (tophil in the
joints (big toe), cartilage of
anr, ate, Jh'sne{:lti_u and meu-
ralgie troubles, Urine remark-
n.bl{ acid, concentrated, of
high specific gravity, Potas-
sium sulfo eyanate of uring
amd zaliva diminizhed, Com-
plications with =1:iulmtﬂs T
L TR O TR O Tendency to
neurasthenia. sciatica. hemi-
erania, lumbago, eramps in
calves, skin feels cold, early
atheroma of vessels.

Thoe urine has a strong re-
duging action ; upon addition
of alkalies it absorbs oxyzen
and turns brown, hence the
name aleapton (from alkali
and samraw, to swallow with
avidity). Diabetes, tuohbor-
eulosis  or perfect health
may eo-0xist. Pure ment-diset
increases the quantity of al-
capton. Aleaptonurin is tol-
erated for years; it molests
tha patient so little, that in &
cortain cage it was merely
accldentally discoverad.

Carlshad-waters: deprivation
of carhobydrates from food ; in
easa of comatose attacks, alka-
line injections into veins, Pi-
perazin, tetra-ethyl -ammo-
nium hydrate. In light cases,
increased exercise. Most seru-
pulous hygiene of skin and
mouth,

| Piperazin

carbopate: tetra-
ethyl-ammoninm l:ﬁdmm. al-
kaline waters, sodinm- and
lithium - ecarbonate. Food
should be poor in albumin,
Probibition of aleohol. Litho-
tomy. Partaklng of lemons,
sonr apples and acid lemon-
ades must be prohibited.

Bo far all means have been
withont sucesss. It would
geom that intestinal disinfact-
antas and alkalies would ba
uzeful. Buat before knowing
the specilic microbas of this
disease we ean searcely un-
derstand the therapy.

The fnding may ba entirely
negative; or we find decay of
tha pancreas, glycogenous de-

neration of liver, kidney, ete.

umors in the braio. All or-
gans and cavities of the body
may smell of aeetone, Urino
will frequently turn a dee
wine- with ferrie ehlorid.
Furunenlosis diffusa. Corpse
insomaeases remarkably lean,
in others very fat.

Grating masses of urates im-
bedded in kidneys, joints, car-
tilage of ears, Urate-caleuli
in palvis of kidneys and blad-
der, These caleuli appear to
lezs extent in the cortex of the
kidaneys than in the parenchy-
;|11:|,partinulurlr' inand around
the ducts. The tophaceouns
mazaes are imbedded in the
connective tizsue of all the
organs involved, and fre-
quently cause necrozis,

A charncteristie finoing doos
not exist, since in all eases
nmussmn:lf dizeazes have even-
tunlly led to death.  The gist
of the diseasa might be ap-
l:-ma.-uh&d by eareful bacterio-
ogical study of the cases.

The urine contains oxy-butyric
acid, lower fatty acids, acet-
acetie acid, sugar, increased
amount of ammonia. In re-
gard to the reapents for tha de-
taction of sugar, sea table at
the end of this boolk.

Detection of wurie acid by
means of the murexid-reac-
tion; evaporate urie acid or
it salts with HNOs: until dry-
nass: the yellowish-red resi-
dua will be colored purple-red
ED ]rilmmnnia, blue-violat by

The alkali-test, mentioned
abova, and the strongly re-

ducing action suffice. In con-
trast to glyeosuria, the urine
is not fermentable.
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B.—Review of Toxicologically Interesting Orders and
Genera of Plants Indigenous to Germany.

To my knowledge there is no book within easy reach of
the physician that enumerates those orders of plants, growing
in Germany, which are of toxieological importance. On page
155 we give a review, in the sequence of the natural system, of
all orders growing in Germany. Those of particular pharma-
cological interest are italicised. We see from this review that
poisons are to be found in the lowest as well as in the highest
families of the system. It is the same with LiNNE's system
(for which we give the key), where we find the poisons scattered
all through the classes most varyingly.

The physician should at least know as much of the natural
system, and of LiNxf's artifleial system, as to enable him to
determine a plant with the aid of a botanical work.

KEY TO THE SEXUAL SYSTEM OF LINKE

Namae
of
Class,

Monandria.
. Diandria.

. Triandria.

. Tetrandria.
Pentandria.
. Hexandria.
. Heptandria.
. Cetandria,
fi, Enneandria.
10, Decandria.

[ Mumber.... «

|

Of equal -

—
o=t 2o = Wi, of Class,

1 1 h.
= | engii, | 11, Dodecandria.
[ = o a | Numberand { 12. Icosandria.
o =& | attachment. § 13. Polyandria.

[ ™ g | &= = 14. Didynamia.
= = : —_Z= o I 2 \ Er - .
g2 | & | 58 J I Ofunequatlengi: t 15. Tetradynamia.
el g ] 547 : 16. Monadelphia.
= ] ! =2 | o [ The filamnents with each i ”' lI]';-:lﬂz:}I{;IHn
] & & @ 5B = . x 4 v
=521 g ! E® | ge= other. i 18, Polyadelphia.
2o | g | = g £ &g | The anthers with each | " .
EE 0 B -1 1 pore oy i 19. Ejugc-nc'ajm,
= m | Stamen and pistil united ............... 9;11} l%‘i}'nmln:lrm.
= 21, Monoecia.
~ | Mono-sexual flowers.......... G S T R ! 22, Dicecia,

23, Polygamia.
| With hidden organs of fructification. .............. 2. Cryptogamia,
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The following table contains those orders with which the
toxicologically eultured physician should be familiar. Lack
of space forbids mention of the species. We refer to the
particular works on botany that we have ourselves followed in
regard to nomenclature, including Ave. Garcke's “ Flora von
Deutsehiland ™ (17. Aufl. Berlin 1893). Naturally, the choice of
orders is more or less arbitrary, as we do not find in the
pertaining literature that it really has been proven, for a large
number of them, that they contain pharmaeclogically active
agents. However, we are partly supported in this case by
personal orientating experiments. Any improvement upon
this table will be welcomed by us.

No. ORDER. GENUS,
| e e BT e
1 | Ranunculacems, Clematis, Thalictrum, Hepatica, Pulsatilla,
Anemone, Adonis, Ranunculus, Ficaria,
Caltha, Trolling, Eranthis, Helleborus,
Isopyram, Nigella, Aquilegia, Delphinium,
l Aconitum, Acteea, Cimicifuga,
2 | Papaveracese, Papaver, Glaucium, Chelidonium,
3 | Fumariaces:. l Hypecoum, Corydalis, Fumaria.
4 | Cruciferse. Cheiranthus, Nasturtinm, Barbarsea, Turitis,
| Arabis, Sisymbrium, Alliaria, Erysimum,
Brassica, Sinapis, Alyssum, Cochlearia,
Camelina, Thlaspi, Iberis, Lepidium, Cap-
zella, Bunias, Raphanistrum, Raphanuns,
5 | Violacem, Viola.
6 | Polygalacem, Polygala.
7 | Silenaces. r Gypsophila, Dianthus, Saponaria, Vaccaria,
Cucubalus, Silene, Coronaria, Melandryum,
Aprostemma,
8 | Linaceso. Linum,
9 | Hippocastanaces, Jsculus,
10 | Geraniacem, Geraninm, Erodinm,
11 | Oxalidaces. Oxalis,
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12 | Rutacesw®. Ruta, Dictamnus.

13 | Celastracemr, Evonymus.

14 | Rhamnacemp, Ehamnus, Frangula.

15 | Terebinthace. Rhus.

16 | Papilionacemw. Ulex, Sarothamnus, Genista, Cytisus, Lu-
pinus, Ononis, Melilotus, Robinia, Coron-
illa, Lathyrus.

17 | Amygdalaces, Amygdalus, Prunus.

18 | Rosacems. Spiraa, Aruncus, Ulmaria, Geuam, Rubus,
Fragaria, Potentilla, Alchemilla, Itosa.

19 | Cucurbitacem. Bryvonia.

20 | Paronychiace:. Herniaria.

21 | Crassulacew, Sedum, Sempervivum.

23 | Umbelliferwe, Cicuta, Apium, Petroselinum, Carum,
Pimpinella, Sium, Enanthe, _Fthusa,
Feeniculum, Levisticum, Avchangelica,
Imperatoria, Conium, Coriandrum,

23 ] Araliacem. | Hedera.

24 | Loranthacea. | Viscum, Loranthus.

25 C&pri'fuliacew. Sambucus, Viburnum, Lonicera,

26 | Rubiacese. | Asperula.

97 | Valerianacez. Valeriana, Valerianella.

28 | Compositse, Artimisia, Achillea, Anacyclus, Matricaria,
Tanacetum, Arnica, Cnicus, Cichorinm,
Leontodon, Taraxacum, Lactuca, Picris,

20 | Lobeliaces. Lobelia.

30 | Siphonandraces. Vacecinium, Arctostaphylus, Andromeda,
Cassandra.

31 | Ericacess, Erica, Calluna.
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No. ORDER. GENUS.

: 32 _Rhudumcem. Ledum, Azalea, REhododendron.
83 | Aquifoliacess, Ilex,
34 | :‘L.l;ugepim]ﬂmm, Vincetoxicum.
35 | Apoeynaces, Vinea.

‘_sﬁ I}'{*utm-nacese. Menyanthes, Gentiana, Erythraea.

_37. if.‘:.:u-:l:-_n-lrulsic-_em. (-l'mn-cuil.rulus, Cuscuta,

_3;. Boraginacese. I—Ieliut.;::.upum,ﬂ_mnglussmn‘ Anchusa,Sym-
phytum, Echium, Lithospermum.

39 | Solanaceae, : Lycium, Solanum, Physalis, Nieandra,
Secopolia, Atropa, Hyoscyamus, Nicotiana,
Datura.

? &crfﬁu_h:‘u:cem Verbascum, Antirrhinum, Gratiola, Digi-
talis, Melampyrum, Alectorolophus, Oro-
banche.

41 | Labiatse, Lavandula, Mentha, Salvia, Origanum,
Thymus, Satureja, Melissa, Hyssopus.
41 | Primulacess, Anagallis, Primula, Cyclamen,
_-4:! G].Dl.lllli-l_l‘]'.ﬂ::l?;.' Globularia.
44 | Plumbaginaceqs. Armeria.
E Chenopodiacese. Czhmmpudium.
_45 Pﬂl‘_ﬂ;{l-l;l:ﬂﬂ}. Rumex, Polygonum,
47 l-Thgmn;alzvu(rcm, Thymelaa, Daphne.
45 | Aristolochiaces:, Aristolochia, ;;snrnm.
_-i!u-'l- Euphorbiacese, Tit]l;n_mhm_
_‘];3 Buxaces, Ruxus._‘
51 -.L"rlic:urf-;v. Urtica. N _

-
a2

b

Cannabaces:,

Cannabis, Humulus.

Salicacens,

Salix, Populus,

'_ -
|
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No. ORDER. | GENUS,
54 | Aracem, | Arum, Calla, Acorus,
i) |-f-h1-'-i:daf_'1:u3. -'E'Irﬂ:}-us:, Gladiolus, Iris.
b . Amaryllidacess, i-i‘fﬂ;‘cissu:-;. Ler.;c_n‘j;l. Galanthus,
a7 | Dioscoreaces, Tan;u:
58 | Liliacene, Tulipa. Scilla, _:'!L"i-l.l_l'ﬂ,Piu‘IS, Polygonatum,
Convallaria, Majanthemum,
b8 | Jolchicaces:, Cul;h_l:urn,, "-'"'Era-tr.nﬁl.
? E:;:;*.—i;n;m. S e Lolium.
? Coniferae, oy B Taxué, Juniperuz, Sabina, Thuja.
fi2 _E.quisr:-.tﬂcem. Equis-et-u-m.
63 Pu]}'podiaceu.*._ = Aspidium, Phegopteris, Asplenium.
64 | Fungi, mushrooms, Amanita (or Agarieus), Lactarius (or Gal-

orrheeus), Russula, Inocybe, Hypholoma,
Boletus, Helvella, Claviceps.

It is desirable to investigate anew many of the plants con-
tained in the foregoing table, since they have not as yet been
studied in a satistactory manner. We maust nof for a moment
believe that the partaking of relatively small porticles of the different
plants mentioned, will at once produce intoxication. Many of them
contain active principles capable of toxie action when in a pure
state, but they are contained in the plant in small gquantities
only. We have consequently referred to them as “ pharmaco-
logically important plants,” instead of using the word “toxie”
in this connection. The plants containing mucous substances
(orchis, althea) we omitted, beeanse up to date no detrimental
action of these substances is known. The lickens viz.: the
parasitic fungi of algwe, are not mentioned in the column
“order” for the reason that their toxie representatives do not
oceur in Germany.

C. Review of the Pharmacologially Interesting Sub-
kingdoms and Speecies of Animals.

We include this review of animals, according to the natural

system, in spite of the fact that we have treated the most
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important animal poisons in special chapters of this book.
We thus gain the advantage, at least for the in-vertebrates, of
appending a few details, which otherwise we could not well

rubricate.

Regarding the species, we refer to the works on

zoology, e. ., Julius v. Kennel, Lehrbuch der Zoologie, Stutt-

oart, 1893,

TABLE OF FOISONOUS ANIMALS, ARRBANGED BY SUB-RKINGDOMS.

sUB~-
RINGDOM.

GENERA AXND SPECIES.

E
Coolente-
rata

They are also called Knidaria, viz.: nettle-animals (from
sridadw—to whip with nettles), because almost all represen-
tatives of this family possess nettle-capsules in the epidermie
cells which serve as apparatus of defense, and of aggressive-
ness in securing prey. They possibly contain formie acid
and an enzyme, causing viclent local excitation in man. We
mention physalia, cyanea, actinia, corallium,

II.
FPlathel-
minthes,

Of the three groups, viz.: the turbellaria, the trematodes and
the cestodes, only the last two are of pharmacological inter-
est,  Distoma hematobinm canses hematuria; it is, however,
not proven that this is occasioned by a poison. It is more
likely that it originates in a mechanical manner. Distoma
hepaticum  causes the gravest disturbances of the liver
(icterus, acholia ete.), but also apparently by mechanical
means, Under certain conditions bothriocephalus, and
teenia, belonging to the cestodes, produce pernicious ansemia.
It is questionable whether this takes place by vital products
of metabolism or by ptomaines formed on putrefaction of the
dead animals.

1 18
Nemathel-
minthes,

Trichina spiralis causes hyperidrosis and stiffness as well as
terrible pain, but u'ulmhﬂ! in & merely mechanical way.
Dochmius duodenalis causes the severe ansmia known by
the name of Egyptian chlorosis or Gotthard - tunnel disease,
This is most likely brought about by deprivation of blood in
the ducdenum, which it canses,

IV.
Mollusea.

Some snails, e. g., dolinm galea, secreto free sulfuric acid in
such a concentrated form, that in man corrosion is produced,
The sea-hare, aplysia, wassupposed in ancient and medizeval
times to be exceedingly poisonous; we know to-day that it
only becomes poisonous in a diseased state or on putrefying.
The same is true of the common mussel, mytilus (edulis), and
of the oyster, ostrea. The true pearl-oyster (oriental pearl-mus-
gel), Meleagrina margaritifera, the pearly turbo and haliotis
(the ear-shell, ormer or abalone) produce a disease in the

lishers who handle these shells, This disease canses an
inflammation of the bones resembling the necrosis by phos-
phorus. It is unknown what poison is involved in this case.
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SUB-
EIXGDOM,

GEXERA AXND EPECIES.

V.
Annelida,

Some species of haementaria, used as leeches in the tropics,
produce an inflammation of the skin emanating from the
bitten spot. It is an open question what cauzes this, Ouar
lesch, hirudo, secretes a poison (enzyme?) which is not

. destroyved on boiling. This prevents the blood from coagula-

ting.

VI
Tracheata.

This great family has three sub-cl2sses, all of which interest
us here:

1. Myriapoda (centipedes, millipedes). Scolopendra possesses
a poison-gland the secretion of which makes the bite danger-
ous. The nature of the poizon is unknown. Fontaria, when
touched, secretes hydrocyanic acid.  Julus, centipede,

2, Hexapoda, inzsects. Of the many sub-divisions of interest
to us, are: (a) the orthoptera, on account of periplaneta or
blatta, a cockroach (Schabe or Tarakane) used in RBussia asa
diuretic (antihydropin); properly speaking, it is not poisonous.
(b) To the rhynchotes (weevils) belongs huechis sanguinea,
used in China for the same purposes as our Spanish-fiy (lyita
vesicatoria). The plant-lice (aphis, etc.), contain a locally
excitating substance, The same iz to be said of the human
lice, pediculus and phthirius, as well as of pentatoma rufipes,
the ]Ilj':lrn-cures and cimex (acanthia). (c) OFf the beetles,
coleoptera, we have already mentioned (pages 106 and 15)
lytta, meloi (oil-beetle), and gyrinus, the whirligig. It has
not been accurately investigated whether or not cetonia acts
in a sintilar manner, The same is to be said of carabus. (d)
The caterpillars of some of the lepidoptera or butterflies are
endowed with nettling hair, E‘-ﬂ.ﬂ}h hair emanating from a
poison-gland, e. ., cnethocampa proceszionea, and arctia, the
caterpillar of arctia nais. This poison appears to contain an
enzyme besides formic acid, The caterpillar of the garden-
white or cabbage-white, pieris, though posseszed of only short
hairs, produces in animals eating it inflammation of the
StDIﬂElc%], paralysis, ete. (e) Of the hymenoptera we mention
the ants (formica, myrmica, atta), wasps (vespa), hornets
{vespa crabro), humble-bee or bumble-bee (bombus), and bees
{apis, xvlocopa). The poizon of these animals has not been
satisfactorily investigated; in each case there is a locally
excitating action. (Compare page 106). The poison of the
ants contains formic acid, undecane, and an enzyme. &f}l Of
the diptera we mention culex and simmulia, tabanus (horse-
cuttle-ﬁmeeze-ﬂies‘l, and the flea (pulex), The poison of these
animals is of composition similar to that of the foregoing.

3. Arachnida. Under this heading belong the genuine and
non-genuine spiders, mentioned on page 107, as well as the
scorpions (euscorpins, buthus, androctonus), whose poison is
very dangerous. It contains a peculiar toxalbumin, Finally,
we must mention in this place the mites, of which argas and
sarcoptes (sarcoptes scabei, the itch-mite) appear to possess

| peculiar poisonous substances.

VII.
Vertebrata.

The poison of fishes, snakes, toads and salamanders has been
discussed on pages 102 and 106.
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D. Review of the More Tmportant Pharmacological
Reactions, which are oceasionally Quoted by
the Author’s Name.

A great namber of chemical reactions in common use are
occasionally —and some of them almost always designated by
the nama of persons who either discovered or modified them,
or even who only popularized them. We have in this work
searcely mentioned any aunthor. A supplementary enumera-
tion therefore, of such reactions, which are synonymous with
eertain proper names, should be welcomed by the physician.
While busy in arranging a table correspondingly, our endeav-
ors were anticipated by the pablieation of snch a one, prepared
by C. DUNNENBERGER, in “ Schweizer Wochensehrift fur Chemie
und Pharmaeie,” (1894, Nos. 5-11). From this we have
abstracted such reactions as will he eonsidered of importance
to the reader.

- | . . i
No. | REAGENT OF: FOR THE DE

| TECTION OF: | PREPARATION, COMPOSITION, ACTION.

1| Allen. Fhenol. A mixture of HCl and HKXO; pro-
duces a carmine-red color.

2| Almén-Schim- Blood or hae- | A mixture of newly prepared tine-
bein-van Deen  moglobin. | ture of guaiacum and spirvits of tur-

pentine, of equal parts; turns blue.

The color passes into aleohol on

aritation.

Arnold, Atronin  and | Both alkaloids turn, first red-violet,

i}i.}l:ﬁllr{rpi::. then pale rose-red, if ruht;ﬁ'l with
cone. H,50,, and then addition of a
trace of sodium nitrite and 30 to 40
p.c. KOH.

4 | Baumann and Diamins and A mixture of sodium hydrate solu-
|l.'dr.-m.~al{_-'. ||H:|l_~.' - atomic | tion and benzoyl chlorid. White .

b=

aleohols, | precipitate,

5 | Beissenhirtz, | Amnilin, On dissolving in cone. H.S0, and
addition of a little potassium di-
[ chromate, first red-, then blue-color-

| ation,

6 Bettendorf. Arsenie or ar- | Addition of stannous chlorid in cone.

| senic acid. HC to the solution, strongly acid of

HCl, on warming turns brown. The

| reaction is disturbed by the presence

? of much H.80, or by oxidizing- or
by organic substances.
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FOR THE DE-

I
| REAGEXRT OF;:
No. [ B TECTION OF:

PREPARATION, COMPOSITION, ACTION,

A mixture of HCl and KClLO; will

T | Bloxam. [ Alkaloids.
i | produce colors with some of them.
8 | Boddé. Resorcinal, Sodium  hypochlorite colors  firso
| violet, then yellow,
9 | Boedeker. Albnmin. | Potassium ferro-cyanid and acetic
I | acid give a white precipitate.
10 | Boettger. Glucose, On warming with sodium earbonate
and bismuth sub-nitrate, black.
11 | Boettger. Ozone, Acid-free auric-chlorid paper turns
violet.
12 | Bouchardat. Alkaloids. (10 J <+ 20 KJ + 500 H:0, brown

precipitate.

13 | Brand. Ouinin ~ and

i quinidin,
1 | —— - el
14 |Brandt. | Alkaloids.
15 | Brociner. | Alkaloids.

| Addition of chlorin-water and then

of NH; produces a green floceulent
precipitate (thalleiochin), soluble
with emerald-green color in excess
of NH.,.

Some of them are colored by a mix-
ture of H,50, and selenic- or telluric-
| meid.

Coloration produced by H.S0, -
ammmonium-niobate, or -uranate, or
-tellurate.

16 | Brouardel and | Morphin, vari-

[ A mixture of potassinm-ferri-cyvanid

Boutimy. ous ptomaines, | and ferric chlorid is turned Llue with
ete. partial reduction,
17 | Buckingham. @ Alkaloids. See page bl.
18 | Capranica, Bile-pigments, | Urine is agitated with a =olution of
| bromin in chloroform, when green
coloration ensues, which on sequent
agitation with HCl passes into the
latter.
19 | Davy. | Phenol. Molybdic acid dissolved in H.S0,

turns hlne,

| Alkaloids con-
taining the py-

20 | Dittmar.

A solution of chlor-iodin produces
vellowish-brown precipitates.

ridin-nucleus, |
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- : FOR THE DE-|
" . & : a : .:'I- -
No.| REAGENT OF T II"REPAHJLTIU , COMPOSITION, ACTION.

21 Dragendoril. | Alkaloids. Potassium-bismuth-iodid precipitates
[ in acic solution kermés-red (erimson).

22  Drechsel. Bile-acids. On heating with cane-sugar and
' H,P0,, purple-red coloration.

23 | Duflos. Amnilin, Dilute H.30, <+ plumbum peroxid
| . produces green color,

—_ ——

24 | Dusart and Phosphorus. Free P, phosphin, phosphorous acid
Blondlot. and argentum-phosphid {furn the
hydrogen-flame green,

25 | Ebaoli. Cantharidin, | Heating withH.50, and potassinum-
chromate, green coloration.

25 | Ehrlich. Bile-pigments. A solution of bilirubin in chleroform

: ' is mixed with 1 to 2 vols. of a 0.1 p.c.
solution of diazo-benzene-sulfonic
' acid, strongly acidified by HCI, and as
| much alcohol added as to produce a
homogeneous mixture, Turns red,
and, upon addition of cone, HC, violet,
blue-violet, and finally pure blue.
On cautious addition of KOH, two
layers form : the lower one greenish
blue, the upper pure blue: between
' the two we find a red streak.

27 | Einhorn. | Glucose, Yeast is added to the urine, and this
iz allowed to ferment in the fermen-
| tation saccharometer. The amount of
. sugar is calculated from the volume
! of Cy obtained,

25 Erdmann, Alkaloids. i Cone, H.50, with KNO; or with a
| little HNO, will give colorations with
individual alkaloids,

20 | Essbach. | Albumin, 1‘fi::ric acid + 2 citric acid + water
. E 104 produces yellow precipitate,

30 | Fehling. l Glucose, 34,639 CuS0,, 5H.O are dissolved in

| water to 300 c.e. Then 173.0 Ro-

I _ chelle salts + 50.0 solid NaOH are

| dissolved in water to 500 c.c. Im

| using, equal volumes of each are
. mixed. 10 c.e. correzspond to 0.05
glucose. The blue solution will be
decolorized under formation of a red
precipitate, either before or while
boiling.
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No.

REAGENT OF:

FOR THE DE-
TECTION OF:

PREPARATION, COMPOSITION, ACTION,

41 | Em, Fischer.

| Bugars.

Phenylhydrazin with sodium acetate
will produce erystalline compounds
on boiling.

32 | Fresenius.

| Phenol.

On boiling with acidulated mercurous
nitrate, Hy sepavates and the odor of
galicylic aldehyde obtains.

Frihde,

Alkaloids, ete.

34

{ |
!Gagliﬁ-Gruber. Carbon  mon-

| oxid.

——

See page 5l. Protein - substances

‘turn dark blue,

Blood, containing CO, iz boiled, for
hours, with KOH, while, by means
of a current of air, the escaping gas
is quantitatively imﬁse'rl into palladi-
ous chlorid, which it will blacken,

35 | Gardiner.

Tannic acids.

A cone.solution of ammonium molyh-
date produces a yellow coloration.

36  Gautier,

| - .
| Tannic acids.,
|

Precipitation by agueous enpric
acetate solution (1: 30},

—|

37 | Gerrard. Atropin  and | A5 p.c.solution of corrosive sublimate
hyoscyamin, |in alcohol of 50 p.c. causes red pre-
cipitation; homatropin will not be
precipitated.
38 | Girard. Coloring mat- | 4 c.e. 10 p.c. aqueonus KOH solution
ter of wines, + 20 ¢.c. 5 p.o. HoS80, produces with
natural wines a colorless, in presence
of tar-colors, a red filtrate,

39 | Gmelin, ! Bile-pigments. | A layer of urine on top of fuming
| nitric acid produces simultaneously
green, blue, violet, red and yellow
rings of colors. The green ring ig

' uppermost.

e : | : r .
40 | Griess., | Nitrous  acid | Meta-diamido-benzene hydrochlorid
and nitrites, turns the solution brown.
d1 '{}ﬂnzhurg. | Free  hydre- | 2.0 phloroglucin 4+ 1.0 vanillin 4+
| chlorie acid, 30.0 aleohol. A few drops will turn
| red, .., on evaporation with gastric
i juice,

42 | Gunning. Acetone. On addition of iodin and NH,, iodo-
i form is produced. Alcohol will not

react in this manner,
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F(Okk THE DE-
TECTION OF:

m—

No.| REAGENT OF: PREPARATION, COMPOSITION, ACTION,

43 | Gutzen. Arzenic. Moist, argentic nitrate paper held at
the mouth of the delivery tube of
AsH. turns black or vellow with
black edge.

44  Hager. Arsenic. | A drop of its solution in HCI pro-
| duces a dark-grey or black spot when
heated on a bright strip of copper.

45 Hammarsten- | Indican. Urine mixed with fuming hydro-
| Jaffa, chloric acid and bleaching powder
| (Ca(OCI1)Cl), when agita with

chloroform will turn this the color

{ of indigo-blue,

The phosphates precipitated will be of
brownish-red color if the urine is
boiled with KOH,

46  Heller. { Blood in urine.
I

!
|
47 | Herapath, Quinin, | The aleoholic solution upon addition
‘ { | of iodin-tincture, drop by drop, will
' produce a crystalline precipitate of
| iodo-quinin-sulfate.

]
i
|

48  Hlasiwetz. | Hydrocyanie | On heating with free alkali and picric
| | acid. | acid, blood-red coloration.

49  Hoffmann. ' Phenol. ' Cone. H:50, + KNO, produce violet
| i coloration,

50 | Hoffmann. | Tyrosin. | The hot aqueous solution is turned
| dark-red by mercurous nitrate =
| potassium nitrite.

51 | Hofmann. Anilin. | On heating with fuming nitric acid,
. first vellow coloration, then red, then
[ dark-blue.

52 | Hofmann, | Primary i Heating wiith aleoholic KOH and
[ | amines. | chloroform generates odor of carbyl-
| amin. (Iso-nitril-reaction.)

53 | Hoppe-Seyler. | Carbon mon- | Mixing to equal parts with conc.
'F oxid-blowd., | NaOH will not produce a brownish-
. green, but a cinnabar coloration.

54  Hoppe-Seyler.  Phenaol, Shavings of pine-wood moistened
with HCl will turn blue with phenal.

55 Hiifner and | Urea. Sodium hypobromite solution, newly
. Knop. | prepared, develops free nitrogen.
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No. | REAGENT OF:

FOR THE DE-
TECTION OF:

PREPARATION, COMPOSITION, ACTION,

Upon addition of ammoninm sunlfid,

first rose-red, then vellow coloration.

Upon addition of anilin and then of
sodinm  hypochlorite, blue colora-
tion, changed by acids into red.

ab I Jacquemin. Amnilin.
a7 | Jacquemin. Phenol. |
33 | Johnson. Glucose,

On heating with KOH -- picric acid,
dark-red coloration, caused by for-
mation of potassium-iso-purpurate.

a9 | Ittner.

| Hydro -cyanic
acid,

; 60| Kjeldahl.

Nitrogen in
organic Ccom-
pounds,

The solution is made alkaline, mixed
with ferrous- and ferric-hydrate, and

| acidulated with HCl. Prussian blue

will form,

The organie substance is thoroughly
destroyed by heating with fuoming
aulfuric acid; water and NaOH are
added, and the ammonia produced is
distilled off into normal acid, and
titrated.

61 Enapp.

Glucoses,

G2 | Kaobert,

Hydro- cyanic
acid,

| mercuric eyanid (Hg(CN).).

Black mercury will be deposited on
heating with a colorless solution of

Brown met-hsmoglobin solution will

| be reddened by CNH. This reaction

serves also for the detection of met-
hamoglobin.

63 | Kohert.
|

Hamoglobin.

Agitation with zinc-dust or addition
of zinc-sulfate or -acetate furnishes a
precipitate of zinc-par-hsemoglobin,
soluble in alkali with red color.

4 | Ladendorf.

— e ——

i3 | Landolt,

Elood.

On mixing the liguid with tincture

of guaiacum and then with Eucalyp-
tus-oil, the lower layver will turn
blue, the upper one violet.

Fhenol.

Bromin-water produces a white, crys-
tnllinelluwipitnte of tri-brom-phenol
bromid,

66 Lassaigne.

L ]
Nitrogen  in
organic com-
pounds.

The organic substance is heated with
metallic sodium, a slight explosion
must follow, The mass is extracted
with water, in ovder to dissolve the
NaUN produced. The filtrate is mixed
with ferro-ferri-sulfate, acidulated
with HCL, when Prussian blue will
be formed,
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No, |

FOR THE DE-

| REAGENT OF: TECTION OF: FREPARATION, COMPOSITION, ACTION,
G657 | Lieben. Acetone and | The distillate, e.g., of urine, will
| alecohol, furnish iodoform with KOH and
i indin in potasszium iodid solution.

G5 | Liebermann, | Cholesterin The solution in acetic acid anhydrid,
and fats con- |treated with cone, H.80,, turns
taining choles- | rose-red, then blue, and finally

| terin. green,

69 | Liebig. Hydrocyanie | The solution, cautiously evaporated
acid. with ammonium sulfid, will produce

a blood-red coloration of ferrum-
sulfo-cyanate,

70 | Liebig. Cystin. Cwstin boiled in sodinm hydrate solo-
tion containing plumbic oxid, turns
black from plumble sulfid formed.

71 | Lugol Alkaloids, Lugol's solution is a solution of iodin
(Wagner - Fre- | starch. in potassinm iodid. It turns starch
senius). blue and precipitates alkaloids.

72 | Mandelin. Alkaloids, Colorations are produced with some
alkaloids upon addition of a solution
of ammonium vanadate in cone.

. H.S0,.

T3 | Marmé, | Alkaloids, Potassinm-cadmium-iodid acts as a

| precipitant in acid solutions.

74 | Marsh. Arsenic. | See page 94,

75 | Mayer (Ferd.) | Alkaloids. | Mercuric iodid-potassium-iodid acts

! ns o precipitant in acid solutions.
! | Compare page 50,

76 | Méhu, Albumin, | A mixture of 1 phenol + 1 acetie
acid -+ 2 alcohol acts as a precipitant

| in presence of HNO,.

77 | Mever(Vikt.) iThiﬂ]}hmw and A solution of isatin in conec. H.S0,
[its  homolo- | produces blue coloration.
| Fues,

7% | Millon. . Albumin and | Mereury dissolved by warming in an
many aroma- equal weight of HNO, (1,4 spee.
tic substances. | grav.), and diluted with water to

twice the volume, produces brick-red
coloration on warming.

70 | Mitscherlich.  Phosphorus. | The vapors, on acid distillation, are

lnminous in the dark.

Compare
| page 44 and page 99,

e o



AFPENDIX.

169

No,

REAGENT OF:

FOR THE DE-
TECTION OF:

80

Molizch,

Carbohydrates

| PREPARATION, COMPOSITION, ACTION,

Aleoholie solution of e-naphthol or
thymol will produce, when mixed
with the solution in guestion and
conc. H.80,, a violet color, and upon
addition of water a bluish-violet pre-
cipitate. (Depends on furfurol for-
mation, |

81

Moore.

Glucoses,

Brown coloration on heating with
KOH, and, on subsequent acidifving,
odor of caramel.

Mulder,

| Glucoses,
|
|

The blue solution of indigo-carmine,
to which zodinum carbonate had been
added, will be decolorized on warme-
ing with glueoses, but on agitation
with air the blue color reappears,

83

Mulder.

| Albumin-sub-
stances,

|
ICcnc. HNO,; produces a lemon-yel-

low coloration: alkali intensifies the
| eolor, which is due to xanthoprotein.

51

Nessler,

Ammonia,

|2KJ + 5H.0 + 4HzCl; are warmed

together. After cooling, dilute with

40 H.0, filter and add 10 KOH, Even

traces of ammonia produce a vellow

tinge, larger amounts cause a bhrown
precipitation.

A

Nylander,

r,

Glucoses.

A solution of 2 bismuth sub.nitrate
=+ 4 rochelle-zalta < 100 NaOH of &
p.c. turns black on boiling with
glucoses,

Pellagri.

Morphin.

FPurple-red coloration on evaporation
with HCl + H.S0,,

Piria-Stédeler.  Tyrosin.

Plugge,

Fhenol, ete.

The substance in question is gently
warmed with a little cone, H.S0,,
the solution, temporarily of deep-red
color, diluted with H.0, neutralized
with BaC0,, boiled, filtered, and
Fe.Cl: added drop by drop. In case
tyrosin is present, a violet coloration
will obtain.

The aqueous solution will turn in-
tensely red on boiling with a mer-
curous nitrate solution, containing
| traces of nitric acid,
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No. REAGENT OF:

FOR THE DE-
TECTION OF:

: PREPARATION, COMPOSITION, ACTION,

&9 | Preyer.

Hydrocyanic
acid.

0 Reinsch.

Arsenic  aecid
and arvsenious
oxid.

| Very diluted, newly prepared tine-
ture of guaiac resin, containing
traces of CuSO, will be colored blue
by CNH.

Metallic copper reduces the solution
in HCl to form a grey film of cup-
ric-arsenid,

91 Robinet. | Morphin. Very dilute neutral ferric chlorid,
containg oxy-chlorid, produces a blue
evanescent coloration, in  neuatral
golutions of the =alts of morphin.

92 | Roussin, Nicotin. On mixing ethereal nicotin solution
(1:500) with ethereal iodin solution
(1:75) well developed crystals of
nicotin iodid form.

|
Gilucose, Glucose or diabetic urine, when

|
a3 i Rubner,

——

04 ; Rubner.

Carbon  mon-

- oxid blood.

warmed with ammoniacal plumbic
acetate, will produce a precipitate,
white at first, then flesh-color to
purple-red.

On mixing normal blood with 4 to 5
times its volume of plumbic acetate
and agitating for a minute, brown
discoloration ensues. CO-blood re-
tains a fine light-red color.

95 | Schlagden-
hauiffen.

Alkaloids,

On warming to 60-70° C with a mix-
ture of equal parts of a 3 p.c. tincture
of guaiac resin and =aturated corro-
give sublimate solution, the alkaloids
will show a blue coloration, the
glyeosids not,

06 | Scheibler.

.

Alkaloids and

Phospho - tungstic acid (phospho -

glycosids. wolframic-acid) canses, in HCl solu-
tion, a copions white precipitation.
97 | Schneider. Bismuth,. A solution of 3 parts of tartarie acid

08 | Schinbein,

Czone, ete,

+ 1 part stannous chlorid in potas-
sinm hydrate solution will precipitate
bismuth salts, black on heating.

e = -

e —

Potassinm  iodid - starch  solution
(1:10:200) will be turned blue.

49 | Schinbein.

Copper.

Turns blue by a mixture of potassium
cyanid and tincture of guaiacum.
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No. | REAGENT OF:
100 | Schinbein,

101 : Smith.

FOR THE DE-
| TECTION OF:

PREPARATION, COMPOSITION, ACTION.

| Hydro-cyanic | Bibulous paper soaked ina guaiac-
acid. | tincture of 1 p.c. and additionally
moistened with cupric sulfate solu-
tion of 0.1 p.c. wil? turn blue with

{ HCN.

' Bile-pigments. | A layer of iodin-tincture poured over
' | urine produces a green coloration,

102 | Soldaini.

| Glucoses, 15 enpric earbonate dissolved in 1400
c.c, wabter and 416 potassium bi-car-

bonate added. Reduction on heating.
1

103 | Sonnenschein,

Alkaloids, [ In acid solutions phospho-tungstie
| acid will precipitate them.

104 | Spiegler,
i

| Albumin. 8 HeCl: + 4 tartaric acid + 200 H.O
: + 20 glycerin, Urine is acide'ated
with acetic acid, to remove mucing
in contact with the reagent, a white
ring appears.

105 | Teichmanmn.

106 | Trapp.

| Blood. Gilacial acetic acid and a trace of NaCl

added to the substance in guestion,
evaporated on the objective plate
will yield erystals of heemin,

107 | Trommer.

Veratrin, On boiling with cone. HCI, purple-
red coloration, not evanescent.

| Glucoses, On warming with sodium carbonate

| and cupric sulfate, the }lrrecipitate

.l caused will dissolve with blue colora-

' tion of the liguid. Then the color

i changes to red and Cu({OH), will be
' precipitated.

108 , Ultzmann.
|

| |

| Bile-pigments, | Agitate 10 c.c. of urine with 3 c.c.
' KOH (1:8) and oversaturate with
HCl; an emerald-green coloration
will ensue.

109 | Valentin.

Fuchsin. Fuchsin solutions on agitation with
| s =

| ether will only produce a violet
| coloration after addition of ferric
' iodid.

110 | Vitali.

Atropin, etc. | After evaporation with fuming
. HNO,, the rvesidue will turn violet
| with alecholic KOH.
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No.| REAGENT OF:

FORR THE DE-
TECTION OF:

— e

PREPARATION, COMPOSITION, ACTION,

111 | Wayne.

112 Wenzel.

113 | Weppen.

114 Wetzel (Kun-
kel).

Glucoses,

Alkaloids,

Veratrin,

{ 2 cupric sulfate + 10 KOH + 10 gly-
cerol, dissolved in 200 water. Ji
warming, reduction.

| Some of them will show color reac-
tions with sulfuric acid containing
potazsium  permanganate  (1:200),
£.47., veratrin: light-red.

Furfurcl-sulfuric acid turns yvellow,
dark-green, blue, and finally a dirty
violet,

Carbon mon-
oxid-blood,

115 | Wetzel (Kun-
| kel).

Carbon mon-
oxid-blood,

116 Weyl,

Creatinin,

10 c.e. of the blood are mixed with

| 15 ce. of a solution of 20 p.e. potas-

sinm-ferro-cyanate and 2 c.c. acetic
acid. A red coagulum will be
formei, and not a brown one, as in
case of normal blood,

Blood iz diluted to four times its

| volume with water. Three times of

the total volome of 1 p.e. tannin-
solution is added. Normal blood
will turn gradually grey, carbon-
monoxid-blood carmine-red.

To urine =ome sodinm nitroprossid
(Fe (CN);. NO.Na,) + 2H, and
NaOH iz added. The color produced
is ruby-red.

117 | Wurster.

| Active oxygen,
etc,

Paper soaked in tetra-methyl-para-
phenylene-diamin  (so-called  tetra-
paper) will be turned blue.

118 | v. Zaleski,

1
Carbon mon-

| oxid-blood.

On mixing 2 c.e. CO-blood with as
much water and three drops of a
saturated cupric sulfate solution, a
brick - red precipitate will appear.
With normal blood the precipitate
| will be of greenish-brown color.

119 | Zeissl,

| Eotchicin,

' % milligrms, of the substance dis-
solved in 6 c.c. H.O are boiled for
1-% minutes with 5-10 drops fuming
HCl and 4-6 drops Fe,Cl.. First a
vellow, then a green eoloration will
ensue, If now the mixture 18 agi-
tated with chloroform and admission
of air, the chloroform turns red and
the supernatant liquid green,
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No. REAGEXNT OF:

120 | Dragendorff &
Podwyssotzki.

— =

121 | C. C. EKeller
(Blumberg,
| Fanret).

FOIL. THE DE-
TECTION OF:

= ——

FREPARATION, COMPOSITION, ACTION,

Erythro-sclero-|

tin, coloring
matter of Se-

! [‘ﬂ].l,i cornuwiinm.

Cornutin, Er-
rotinin  (alla-
loids from Se-

cale cornutum)

Extract with alcohol containing
H.30,, filter and agitate the filtrate
| with ether, Transfer the coloring
| matter, by agitation of the ethereal
solution with an aqueous solution of
sodium bi-carbonate, into this latter.
Put the liquid before the slit of a
spectroscope.  One absorption band
in the blue and one in the green will
be observed.

H.50, and ferric chlorid produce
first orange-, then deep-red-colora-
tion, while the peripheral zone will
turn bluish to bluish-green.




RULES FOR THE SPELLING AND PRONUNCIATION
OF CHEMICAL TERMS.

ADOPTED BY THE AMERICAN ASSOUIATION FOR THE ADVANCEMENT
OF SCIENCE 1IN 1501,

In 1887 a committee was appointed by the American Association for the
Advancement of Science, to consider the question of attaining uniformity in
the spelling and pronunciation of chemieal terms. The work of this com-
mittee extended through the following four years, As a result of widespread
correspondence and detailed discussion at the annual meetings of the
Chemical Section of the American Association, the accompanying rules have
been formulated and adopted by the Association. They are submitted to
chemists generally, and especially to the large number of those engaged in
teaching chemistry, with the request that a cordial and earnest effort be
made to render their use general and thus obviate the many difficulties
arizsing from the present diversities of style.

The following summary of the ruiules has been arranged in the form of a
chart for general distribution to high schools and colleges, so that they may
be kept permanently and prominently before the eyves of teachers and pupils.

Clommille.

T. H. Nortox, Ph.DI., Professor of Chemistry, University of Cincinnati.
Epwarn HarT, Ph.D)., Professor of Chemistry, Lafayette College, Easton, Pa.
H. Carrmxerox Borrox, Ph.D., University Club, New York City.

Jas, LEwis Howe, Ph.D., M.D., Polytechnic Society, Lonisville, Ky,

GEXNERAL PRINCIPLES OF PRONUNCIATION,

1. The pronunciation is as much in accord with the analogy of the
English language as possible,

2, Derivatives retain as far as possible the aceent and pronuneciation of
the root woril.

3. Distinetly chemical compound words retain the accent and pronuncia-
tion of each portion,

4. Similarly sounding endings for dissimilar compounds are avoided
{hence -id, -Ite).

ACCENT.

In polysyllabie chemical words the accent is generally on the antepenult ;
in words where the vowel of the penult is followed by two consonants, and
in all words ending in -i¢, the accent is on the penult.

PREFIXES.

All prefixes in strietly chemieal words are regarded as parts of compound
words, and retain their own pronunciation unchanged (as, 4'ceto-, A'mido-,
Azo-, h#dro-, I'so-, ni'tro-, nitrd'so-).

ELEMENTS,

In words ending in -inm, the vowel of the antepenult is short if i (as
irf'dinm), or ¥ {(as did ¥ minm), or if before two consonants (as ¢’ leinm),
but long otherwise (as titda'nium, sélé ninum, chrd minm).

174
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ali'minum coliimbinom lead pli'tinum ti'ntalum
antimony copper Ifthinm poti'ssinm  telld'rium
a'rsénic didi¥mivm magn&sinm rhd'dium te'rbium
ba rium erbhium {zhium) rubi'diunm tha'llinm
bi'smuth{biz)fli' orin manganese ruthéninum thdé'rinm
bd'ron ga'llium (eme) gamia'rinm tin
brd min germianium me'reury sei'ndium  tltd'nium
cid'dmium gli'cinum mdl¥bdenum sélé&nium ti'ngsten
ci'leium rold ni'ckel si'licon fird'nium
ca rbon iFdrogen nitrogen silver vana dium
CcE rinm Indium o' smivm sd’dium yvite'rbium
césium Iodin Oxygen stro'‘ntium ¥ ttrium
chld'rin Iri'dium palli'dium (zhium) zinge
chrdé'mium iron phos'phorous si'lfur gircd'nium
ch balt li'nthanum

Also: Aimmd nium, phosphd' nium, hi'logen, efd'nogen, Ami'-
dogen.

Note in the above list the spelling of the halogens, cesium, and
sulfur; f is used in the place of ph in all derivatives of sulfur (assul-
furic, sulfite, sulfo-, ete.)

TERMINATIONS IN -ic,

The vowel of the penult in polysyllables is short (as eFd'nie, fimdrie,
arsé'nie, sili'cie, i0'die, bht§F rie), except (1) n when not used before
two consonants (as mereii'rie, privssic), and (2) when the penult ends in a
vowel (as benzd'ic, ol@'ic), in dissyllables it is long except before two
consonants (as bd'rie, cl'tric). Exception: ac&tic or acé tic.

The termination =ie, is used for metals only where necessary to contrast
with -ous (thus aveid aluminie, ammonie, ete))

TERMINATIONS IN -0118.
The accent follows the general rule (az pla'tinous, gii’'lfurous, phd's-
phorous, coba'ltous). Exception: acé tous.

TERMINATIONS IN -ate AND -ite,

The aceent follows the general rule (as i cetite, vi'nadite): in the
following words the accent is thrown back: &' bietdte, d'lcoholidte,
d'cetondte, Antimonite,

TERMINATIONS 1IN =id (FORMERLY -ide).

The final e is dropped in every case and the syllable pronounced id (as
chld'rid, Fodid, hy drid, 6xid, hFdrd' xid, st'lfid, &' mid, &' nilid,
miare xid).

TEEMINATIONS IN =f1ie, =0Cne, =ine AND =00e.

The vowel of these syllubles is invariably long (as mé'thane, &thane,
na'phthaléne, anthracéne, préopine, qui'none, A'cetone, k& tone).

A few dissyllables have no distinet accent (as benzéne, x¥léne,
cétena),

The termination -ine iz used only in the case of doubly unsaturated
hydrocarbons, according to Hofmann's grouping (as propine).

TERMINATIONS IN =iI.

In names of chemical elements and compounds of this class, which
includes all those formerly ending in -ine (except doubly unsaturated hydro-
carbons) the final @ is dropped, and the svllable pronounced -in (as chldé rin,
bré'min, ete., 'min, A'nilin, mo'rphin, gui'nin (kwi'nin), vani'llin,
alloxda'ntin, absi'nthin, emii'lsin, ca ffein, e¢d' cain).

TERMINATIONS I¥ -0l.

This termination, in the case of specific chemical compounds, is used
zieelusively for alechols, and when so used is never followed by a final €. The
last syllable is pronounced -81 (as gl ¥ ¢dl, phéndl, ¢ r&sal, th§ mol, (i),
gl¥cerol, qui'ndl. Exceptions: dlcohdl, a'rgdl
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TERMINATIONS IN -0le.

This termination is always prnn-::u}mu&:i -0le, and its use is limited to
compounds which are not alcohols (as i'nddle).

: TERMINATIONS 1IN -¥1.

No final e is used; the syllable is pronounced ¥1 (as d'cet¥], &' m¥l,
ceé'rot¥l, c&t¥l, &'thyl).

TEREMINATIONS IN -I{][‘..

The y is long (as a'ldeh§de).

TERMINATIONS IN -meler.

The accent follows the general rule {as hydrd'meter, baré'meter,
lactd'meter). Exception: words of this class used in the metric system
are regarded as compound words, and each portion retains its own accent (as
ceéntime ter, mi'llime ter, ki'lome"ter).

MISCELLANEOUS WORDS
which do not fall under the preceding rules,

Note the spelling: albumen, albuminous, albuminiferous, as-
bestos, gramme, radical,

Note the pronunciation: a'lkaline, a'lloy (n & v.), a'llotropy,
a'llotropism, I'somerism, pd'lymerism, appardtus (sing. & plu.),
dqua regia, bary¥ta, céntigrade. concentrated, crystallin or
erystalline, electrd’ lvsis, liter, mé'lecule, malé' cular, né'men-
cli'ture, ol&fiant, va'lence, Wniva'lent, bi'va'lent, tri'va'lent,
quadrivi'lent, titrate,

A LIST OF WORDS WHOSE USE SHOULD BE AVOIDED IN FAVOR OF THE
ACCOMPARYING SYNONTIS,

For— Use—
sodic, caleie, zincic, nickelie,..s0dium, calcium, zine, nickel,

etc., chlorid, ete, ete., chlorid, ete. (vid, termina-

tions in =ic supra.)
arsenetted hydrogen............ arsin
antimonetted hydrogen......... stibin
phosphoretted hydrogen........ rhosphin
sulfuretted hydrogen, ete.......hydrogen sulfid, ete.

For— Usi— For— [ Tgp—
beryllium.......glucinum farfurol......... furfuraldehyde
niobium......... columbinm fuensol: . ..o fucusaldehyde

lycerin........glycerol anisol............methyl phenate
iyvdroguinone phenetol.. ... ... ethyl phenate
(& hyvdrochinon)quinol anethol..........methyl allyl-
pyrocatechin...catechol phenol
resorecin, ete..... regorcinol, ete. alkylogens...... alkyl haloids
mARNite. . cooere: mannitol titer (m.)eieooesss strength or
dulcite, ete...... dulecitol, ete. standard
benzol........... benzene biter (v). .. ....; titrate
toluol, ete.. .. .... tolunene, ete, monovalent.....univalent
thein.............caffein divalent, ete.....hivalent, ete.

quantivalence..valence

Fate, fat, fir, méte, mét, pine, pin, marine, ndte, not, move, thbe, tab,
rille, m¥, ¥ ==1I.

' Primary accent : " secondary accent. N.B.—The accent follows the vowel
of the syllable upon which the stress falls, but does not indicate the
division of the word into syllables,




ALPHABETICAL INDEX.

A bdomen, compression of, 69,

Abrin, 73, 102,

Absinth (Absynth), 124, 47,

Absinthin, 124,

Absinth-pil, 124,

Absinthol, 125,

Acacia, pseuido-, (Locust), 108,

Acanthia, 161,

Accommodation, 73,

Acer (maple), 145.

Acetal, 126,

Acet-ancetic acid, 151, 153,

Acetanilid, 126.

Acetie acid, 88, 35, 44, 143, 151.

Acetic acid spirits, 83; see aromatic
vinegar.

Acetic ester, 42,

Acetonmemia, 151,

Acetone, 13, 42, 153, 105, 168,

Acetonuria, 151.

Achillea, 157.

Acid potassium chromate, 97, 50 : see
bichromate of potassinm,

Acid potassinm oxalate, 53, 00,

Apcid potassinm sulfate, 1.

Aeid potassium tartrate, 92; see cream
of tartar.

Acid sodium ecarbonate, 24; see so0-
dinm bicarbonate.

Acids, 10, 75, 102; for detail look under
the heading of the different acids.

Acids, corrosive, 78, 15, 16, 22, 24, 33, |

36, 62, 105.
Acids, organic, 10.
Acipenser, see sturgeon, 141,
Aconitum napellus, 124,
Aconitum septentrionale, 121,
Aconitin, 124, 131, 135, 34, 47, 64, 73.
Acorus, 159,
Acria, 93,

7

| Acteea, 108, 156.
| Actinia, 160,

Action of poisons, 8,
Aculeatas, poison of, 106.
Adenin, 145, 147.
Adenyl dioxid, 145,
Adenyl-imin, 145.
Adenyl-iminoxid, 145.
Adenyl-oxid, 145.
Adenyl-trioxid, 145,

| _-h]ipm_‘e e, S

Adonidin, 48, 188,
Adoniz sestivalis, 138,

" Adonis amurensis, 138,

Adonis antumnalis, 138,

Adonis cupiana, 138.

Adonis flammen, 138,

Adonis vernalis, 138,

Asculus, 156; see horse-chestnug, 112,

MEthusa, 157.

Atiology of poison-cases, 11.

Agarieus, 159,

Agaricus muscarius, 133,

Agaricus pantherinus, 138,

Agaricus phalloides, 34,

Agitation, methods of extraction by,
43,

Agrostemma githago, 113,

Agrostemma-sapotoxin, 113,

Alanin, 143.

Albumin-detection, 163, 164, 168, 169,
171.

Albumin, glueose from, 153,

Albumin, putrefaction of, 143, 147,

Albumoses, 5,

Albumosuria, 151,

Alchemilla, 157.

Alcaptonuria, 147, 153,

Aleohol, 129, 126, 7, 15, 18, 24, 25, 35,
42, 186, 168,
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Aleohol as a reagent, 97.

Aleohols, polyatomic, 162,

Aldehyde, 1246,

Alectorolophus, 158,

Alkalies, caustic or corrosive, 83, 10,
33,.75:

Alkali-bromates, 91.

Alkali-chlorates, 91.

Alkali-chlorids, 91.

Alkali-iodates, 01,

Alkali-phosphates, as antidotes, §7.

Alkaloids, 23, 25, 44, 44, 49, 50, 51.

Alkaloids, detection of, 162, 163, 164,
165, 168, 170, 171, 172, 173.

Alkaloids. platinum double salts of, 40,

Alkaloids, nucleus of, 145, 146.

Allantiasis, 140,

Allantotoxin, 140, 141, 15, 16,

J‘L“.C]’h 162,

Alliaria, 156.

Allyl mustard-oil, 109,

Almén, 162,

Almond, 157, 118,

Aloin, 12.

Althsea, 159,

Aluminium (or aluminum), 92, 5.

Aluminium hydrate. 53, 54.

Alvssum, 156,

Alytes obstetricans, 108,

Amanita, 159.

Amanita-atropin, 136,

Amanita caesarea, 139,

Amanita eitrina, 113,

Amanita mappa, 113,

Amanita muscaria, 133,

Amanita-muscarin, 38,

Amanita pantherina, 138,

Amanita phalloides, 113.

Amanita viridis, 113.

Amanitin, 136,

Amaryllis, 159,

Amido-acids, 143,

Amido-acetic acid, 143,

Amido-carbonic acid, 143.

Amido-ethylsulfonic acid, 143,

Amido-propionic acid, 143,

Amido-succinic acid, 143,

Amids, 11, 1435,

|

ALPHABETICAL INDEX.

Amins, 42, 143, 166,

Ammonia, 83, 11, 18, 15, 16, 18, 24, 35,
36, 42, 48, 62, 152, 169,

Ammonias, higher, 432,

Ammonium carbaminate, 152,

Ammonium -disminchrominm-rhoda-
nid, 51.

Ammonium-platinic chlorid, 40.

Ammonium sulfid, 40, 53.

Amygdalin, 118, 6,

Amygdalus, 157, 118,

Amylie aleohol, 43,

Amylie aleohol, tertiary, 126.

Amylic aleohol, extraction by, 46,

Amylamin, 143,

Amvylene, 126, .

Amylene hydrate, 126, 16, 35,

Amyl nitrite, 116, 16, 17, 35. 63,

Amvlum, detection of, 168; see starch.

Anacyelus, 157,

Anagallis, 158,

Anamirta cocculus, 122,

Anchusa, 121,

Andirin, 147,

Andromeda polyfolia, 124.

Andromedotoxin, 124,

Anemone nemorosa, 108,

Anemone pratensis, 108,

Anemone silvestris, 108,

Anemone-camphor, 108,

Anemonin, 47.

Anemonol, 108,

Angelin, 147.

Angicsperms, 155.

Anguilla, 107,

Anilin, 116, 17, 22, 24, 35, 162, 164, 166.

Anilin-oil, 116, 15.

Amnisie acid, 11.

Annelides, 161,

Anthraxin, 148

Anthrax-poison, 145,

Antidotal treatment, 22,

Antidote-case, 28,

Antidote for arsenic, 4.

Antifebrin, 116, 124, 17.

Antimony, butter of, 95: omitted in
the text. because only of theoretical
value,

i,
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Antimony in stockings, 12.

Antimony pentasulfid, 95, 34, 53.

Antimony-silver, 95,

Antimony-spots, 40.

Antimony, substances containing it,

95, 15, 16, 17, 34, 36, 41, 53, 75, 136.

Antipyrin, 126, 15.

Antirrhinum, 158,

Ants, 106, 161.

Aorta, abdominal-, 71,

Apalache-tea, 123,

Aphis, 161.

Apis mellifiea, 100, 161,

Apinm, 157.

Aplysia, 160,

Apneea, T1.

Apocynaces, 158,

Apoeynein, 158,

Apocynin, 138,

Apoeynum eannabinum, 138,

Apomorphin, 126, 71, 17,

Apricot, 137; see prunus,

Apricot-pits, 118,

Aqua amygdalarum amarum, 118, |

Aqua carbolisata, 83, |
[

Aqua fortis, 82; see nitric acid,

Aqua regia, 82.

Aqguifoliacese, 158,

Aquilegia, 156,

Arabis, 156,

Arac, 43,

Arachnida, 161, |

Araliacese, 157, ;

Arans-ether, 42, [

Arbutin, 124, 146, 152,

Archangelica, 157.

Arctia, 161.

Arctostaphylus Uva ursi, 146,

Areca catechu, 135,

Areca-palm, 138,

Arecolin, 188, 23, 25,

Argas, 161,

Argentic chlorid, 53, 96, 82,

Argentic eyanid, 118,

Argentic nitrate, 96, 82, 83, 94; see |
lunar-caustic.

Argentic nitrate-paper, 99, 40, l

Argentic nitrate-test, 44.
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Arginin, 145,

Argyria, 16, 96,

Aristolochia, 158,

Armeria, 158,

Arnica, 157, 30, 31,

Aromatic vinegar, 83.

Arsenie, ™, 93, 78, 4, 4, 7, 10, 12, 15,
16, 17, 19, 20, 22, 33, 54, 86, 39, 40,
52, 53, 69, 75, 1306, 162, 166,

Arsenic-spots, 40,

Arzenic sulfid, 34, 53.

Arsenic contained in
acid, 82,

Arsenic contained in upholstery, 12,

Arsenic contained in wall-papers, 12,

Arsenic acid, 163, 04,

Arsenious oxid (also arsenious acid),
83, 94, 69, T8, 170, 25,

Arsenites, 01,

Arzin, 114, 8, 18, 22, 24, 25,

Artemisia absynthinm, 124,

Artemizia maritima, 124,

Arthritis urica, 153, 145.

hydrochlorie

i Arum dracunculus, 108, 158,

Arum italicum, 108, 158,

[ Arum maculatum, 108, 153,

Arunculus, 157.
Azarum canadense, 108,
Asarum europseum, 108,
Asclepiadacese, 158,

i Asellin, 148,

Asparagin, 143,

' Agparaginic acid, 143,
| Asparagus, 15, 143,

Aspergillus, 147,

Agperula, 157,

Agpidium filix mas, .00, 124, 159,
Aspis-viper, 107; see vipera redii,
Asplenium, 159,

| Asthma, ursemic, 132

Atropa belladonna, 123,
Atropamin, 122,

| Atropin, 134, 122, 15, 16, 17, 24, 25, 33,

41, 47, 49, 51, €0, 63, 66, 72, 73, 75,
123, 136, 157, 162, 163, 171.

Atropin as antidote, 59, 08,

Atta, 161,

Attus ferox, 106,
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Auric chlorid as reagent, 49, 50, | ‘Berberin, 47.
Auric chlorid-precipitation, 49, Bergmann, 149,
Aurie cyanid, 118, | Bernard’s experiment, 59, 60, 61,
Auricula, 8. | Betain, 144,

Auripigment, 94; see orpiment. : Betacxybutyric acid, 24, 143, 153.

Autintoxications, 150, Bettendorf, 162,
Azalea, 158, | Bichromates, 16,
| Bichromate of potassium, 97, 50; see

Babes, 149, 5, | potassium acid chromate.
Bachelor-buttons, 34, 125; see strych- | Bile, 144.

nin. Bile-acids, 114, 10, 164,
Bacilli of cadaver, 32. Bile-pigments, 163, 164, 165, 171.
Bacillus fluviatilis, 148, Bismarck-brown, 105,
Bacillus maidis cuboni, 110, Bismuth, 99, 93, 16, 34, 35, 5d,
Bacillus mallei, 148, Bismuth citrate, 99,
Bacillus mesentericus fusenas, 110, Bismuth-detection, 170,
Bacterium Allii, 146, Bismuth sub nitrate, 99,
Bacterium-dizestion, intestinal, 146, Bitter-almond oil, 18, 43,
Bacterium-poisons, 55. Bitter-principles, 44. 46, 47,

Bittersweet, 113,
Blatta, 161.

Balsam of copaiva, 15.
Barbarmea, 156,

Barbel-cholera, 107, Bleaching-powder, 86,
Barium carbonate as a reagent, 82, | Blondlot, 164,
Barvium chlorid, 88, | Blood,detection of, 162,166,167,171,172.
Barium cyanphyllinate, 46, Blood-letting, 122; see phlebotomy.
Barium oxid (baryta), 88, 91, 17, 22, | Blood-poisons, 105, H5.

a3, 86, 53, Blood-pressure, experiments, 67,
Barium sulfate, 53, Bloxam, 51, 163,
Barium sulfid, 58, Blue pus, 145,
Base of epilepsy, 148, Bluestone, 35, 23, 97,
Bases, volatile, 48, | Blue vitriol, 85, 23, 97.
Baumann, 51, 162, | Blumberg, 173.
Beans, 8, 143, Boddé, 163,
Beckurts' method, 46, Boedeker, 163,
Becs, 161, 106, Boettger, 163,
Beetles, 161, | Boletus luridus, 138,
Beissenhirtz, 162, Boletus satanas, 128,
Belladonna, 40, 122, | Bombinator igneus, 106,
EBelladonnin, 129, | Bombus hortorum, 106, 161,
Benzaldehyde, 18, 43, | Bombus lapidarius, 106, 161,
Benzaldehyde-hydrocyanio acid, 118, Bone oil, 146,
Benzene, 126, 42, Bone-tar, 1435,
Benzene, extraction by means of, 46, | Boracic acid, 95,
Benzin, 126; see petrolenm-ether, Boraginacess, 158,
Benzoie acid, 11, 44, 47, Borax, 93,
Benzocoll, 17, | Borneol, 11,
Benzoylehlorid as a reagent, 51, Boron-compounds, 95,

Benzoylpseudotropein, 182, Botriocephalus, 100; see tapeworm.
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Botulism, 140.
Bouchardat, 50, 163,
Boutmy, 163,
Bradycardia, 65.
Brain-poisons, 57, 38,
Brand, 163.
Brandt, 51, 163,
Brassica nigra, 1040,
Breath, poisons invelving, 50.
Brieger, 38, 48, 140, 149,
Brociner, 51, 163,
Bromids, 16.
Bromin, 86, 16, 84, 33, 25, 44.
Bromin dissolved in potassium bro-
mid, 5.
Bromin-water, 50, 83,
Bromoform, 126, 16, 43.
Brouardel, 163,
Brucin, 124, 47, 51.
Bryonia alba, 109,
Bryonia dioica, 104,
Bryonidin, 109,
Buckingham, 51, 183,
Eufo calamita, 106,
Bufo cinereus, 106,
Bufo viridis, 106,
Bunias, 156.
Burns, 15.
Buthus, 103, 161,
Butterflies, 161,
Butylamin, 143,
Butylic alcohol, 126,
Butylnitrite, 116.
Butyric acid, 143, 151,
Buxus, 155,

C, see also K.

Cacodyl, 94, 83; see kakodyl,

Cactin, 138,

Cactus grandiflorus, 138,

Cadaverin, 142, 144, 151,

Cadaver-muscarin, 33, 144,

Cadmium, 53,

Cmsinm, 85, 91,

Cairin, 22, 24 25, 140; see kairin,

Calabar-beans, 125, 132; see physostig-
min.

Caladium seguinum, 108,
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Calamine, 97,

Calcaria caustica, 85,

Caleinm carbaminate, 89,

Calcium chlorid, as antidote, 131.
Calcium fluorid, S4.

Caleinum hydrate, 88, 10,

Caleium oxid, 88, 10,

Calcium oxalate, 83.

Calcium saccharate, 83,

Caleium saccharate.as an antidote, 23,

| Caleium sulfid, 85, 118,
! Calla, 159,

Calla, palustris, 108,

Callophiz, 107,

Calluna, 157,

Calomel, 7, 34; see mercury.

Caltha palustris, 108,

Camelina, 156,

Camphor, 11, 15, 85, 43, 47, 63. 70,

Camphor, as antidote, 24,

Camphor-glyeuronic acid, 1235,

Camphor-tree, 124,

annabin, 123,

Cannabindon, 122,

Cannabinon, 122, 15, 24,

Cannahbis indica, 122, 158,

Cannabis sativa, 122, 158,

Canned preserves, 98,

Cantharides, 5.

Cantharides-plaster, 12,

Cantharidin, 106, 102, 5, 8, 16, 18, 40,
44, 47,

Cantharidin-detection, 164,

Cantharidinic acid, 102,

Cantharis, 106,

Capranica, 163,

Caprifoliacese, 157,

Capsaicin, 109,

Capsella, 156,

Capsicum annuum, 109,

| Carabus, 161.

Carbamid, 143; see urea.

Carbaminates, 1532, 80,

Carbaminic acid, 143,

Carbohydrates, 153, 169,

Carbolic acid, 83, 84, 80, 6, 10, 12, 14,
16, 18, 23, 26, 83, 35, 47, 146, 163,
163, 165, 166, 167, 169; =ee phenol.
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Carbon dioxid (carbonic acid), 126, 6, |
13, 14, 69, 74,

Carbon disulfid, 116, 15, 42.

Carbon monoxid, 118, 116, 6, 12, 15,
18, 22, 26, 33, 136, 150, 165, 166, 170,
172,

Carbon monoxid-hsemoglobin, 36,

Carbonylehlorid, 127; see phosgen.

Carbylamin, 102, 106,

Carbylamin-substances, 102,

Cardiac-poisons, 5, 53, 136, 137, 138,
139,

Cardol, 16, 47,

Carum, 157.

Cascarillin, 47,

Caszein, 145,

Cassandra, 157,

Cassandra calyculata, 124,

Cassius’ purple, 98,

Catechol, 146, 84,

Catha edulis, 121; see kath,

Caustic potassium hydrate, 83,

Caustic sodium hydrate, 83,

Causus rhombeatus, 107,

Caunterizing apparatus, 22,

Ceolastrin, 121. |

Celastrus edualis, 121, 137,

Celtis recticulosa, 147,

Centanni, 149,

Cerebro-spinal poisons, 120,

Cernss=a, 99; see white-lead.

Cestodes, 160,

Cetonia, 161,

Cetraria valping, 124,

Cetrarin, 74,

Cevadillin, 124, 131. .

Chaerophyllin, 109,

Chaerophyllum temulum, 109,

Cheese, 140, 141, 144, 148, 149, 13,

Cheiranthus, 156.

Chelervthrin, 109,

Chelidonin, 109,

Chelidonium majus, 104,

Chelidoxanthin, 51.

Chenopodinm, 154,

Cherry-pits, 118,

Cheyne-Stokes’ phenomenon, 71, 1249,

Chinolin, 146; see quinolin,
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Chinovin, 124; see quinovin,

Chiracanthium nutrix, 107,

Chitin, 143,

Chlorin, 84, 86, 13, 44, 92,

Chlorin, as antidote, 13, 26,

Chlorin, nascent, for the destruction
of organic matter, 52.

Chloralformamid, 126,

Chloral hydrate, 126, 128, 15, 18, 23,
24, 42, 43, 68, 136.

Chloral hydrate, as antidote, 25, 26,
27, 28, 1186,

Chloralose, 124,

Chlorates, 115, 10.

Chloric acid for the destruction of
organic matter, 53.

Chlorid of lime, 86,

Chloroform, 128, 1206, 15, 16, 85, 42, 78.

Chloroform, as antidote, 24, 28,

Chloroform, as a means of extraection,
4.

Chlorophyll, 46,

Chlorosis, Egyptian, 100,

Cholera-bacillus, 1444,

Cholera-toxopepton, 149,

Cholesterin, 168,

Cholin, 136, 141, 144.

Chondrosin, 143,

Chromates, 16, 33,

Chrome-alum, 97,

Chromic acid, 84§, 97.

Chromie acid, as an antidote, 23, 27.

Chromium, 97, 54,

Chrominm-preparations, 33,

Chrysarobin, 115, 18,

Chrysoidin, 105,

Chrysophanic acid, 115,

Cichorium, 157,

Cicuta viroza, 122,

Cicutoxin, 130, 122, 15, 24, 24,

Ciliated epithelinm-cells, 55,

Cimicifuga, 156,

Cinm semen, 125, 130,

Cinchona, 124,

Cinchona-bark, dust of, 16

Cinchonidin, 47, 124,

Cinchonin, 47, 124,

Cinnamyl-cocain, 122,
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Citrulluz colocynthis, 1049.
Claviceps, 1539,

Claviceps purpurea, 110,
Classification of intoxications, 11.
Clematiz, 156,

Cnethocampa, 161,

Cnicus, 157.

Cnicus benedictus, 47.

Coal-gas, 118, 127.

Cobalt, 92, 54,

Cobaltum, 94.

Cocain, 185, 122, 7, 15, 47, 49, 59, 62,
Coca-plant, 122,

Cocenlus, 123, 130; see Fisher’s berries.
Cochlearia, 156,

Cocoa, T, 8, 145,

Codein, 122, 15, 47, 50, 51,

Codfish, putrid, 148,
Codliver-oil, 143, 148,
Crelenterata, 160,
Coffea arabica, 1232,
Coffee, 122, 3,
Coffein, 122, 123, 7,
Coffeol, 122,
Coffeon, 122.
Cognac, 43.
Colanin, 122.
Colanut-tree, 122,
Colehicein, 124, 1381, 47.
Colchicin, 151, 93, 124, 15, 17, 47,
Colchicum, 159,
Colchicum autumnale, 124,
Coleoptera, 161,
Collidin, 146,
Colliquation, 3.
Colocynthein, 47,
Coloeynthin, 109, 47,
Cologuintida, 109, 17:
colocynthis,
Color-reagents, 49, 51,
Coma, 20, 153.
Coma-bacilli, 144,
Coma carcinomatosum, 13,
Coma diabeticum, 143, 153, 24,
Compositee, 157.
Conditions for the action of poisons, 4.

e e

7. 145,

gee citrullus |

Condurangin, 13, 21,
Condurango-bark, 121,
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Conger, 107.

| Conhydrin, 122, 47,

Coniferse, 159,

Coniin, 133, 120, 122, 15, 41, 47, 136.

Conium maculatum, 122, 1358, 157,

Conquinin, 124, 147,

Conserves, 98,

Convallamarin, 138, 47, 48,

Convallaria majalis, 138,

Convallarin, 189,

Convolvulus, 158,

Convulsivin, 148,

Copaiva balsam, 15.

Copper, 97, 16, 24, 206, 33, 35, 41, 33,
T1, M.

Copper-colic, 97.

Copper, detection of, 170,

Copper-edge, 97,

Copper salts, 97, 16.

Copper sulfate, 35; see eupric sulfate.

Copper sulfate, as antidote, 23.

Copper-vessels, 12,

Corallinm, 160,

Coriandrum, 157

Coridin, 146,

Cormophytes, 153,

Cornutin, 110, 173, 15, 16, 15,

Coronaria, 156,

Coronilla, 137,

Coronilla juncea, 138,

Coronilla montana, 138,

Coronilla pentaphylla, 158,

Coronilla scorpioides, 138,

Coronilla varia, 135,

Coronillin, 138, 25,

Corpse, putrefactive products of, 143,
144,

Corrosive (or caustic) alkalies, 88, 15,
14, 23, 24, 33, 35, 36, 105.

Corrosive alkaline earths, 21,

Clorrosive ammonia, S8,

Corrosive baryta, 58,

Clorrosive poisons, 12, 16, 17, 23,

Corrosive potassium hyvdrate, 88,

Corrosive sodium hydrate, 88,

Corrosive sublimate, 96, 6, 80; see
MEercury.

Corydalin, 15.
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Corvdalis, 156,

Cottus scorpio, 107,

Coupling of poisons, 10,

Crabs (crawfish), 7, 8.

Crassulaces, 157,

Cream of tartar, 940,

Creatin, 144,

Creatinin, 13, 144, 172,

Creasote, 16, 48,

Cremor tartari, 990,

Cresol, 84, 10, 146,

Crocus, 159.

Crotalus durissus, 107,

Crotalus horridus, 107, |

Croton-oil, 16, 17.

Crotonol-glycerid, 6.

Croton tiglinm, 109,

Croup-poison, 144,

Cruciferse, 1506,

Cryptidin, 146: see dimethyl quinolin.

Clenizn sarmentaria, 107.

Cubebs, 15,

Cucubalus, 156,

Cucurbitaces, 157,

Culex, 161, 1086,

Cupric acetate, 97,

Cupric arsenite, ™.,

Cupric sulfid, 53,

Cuprism, 16,

Cupram, ¥7; see copper,

Cuprum sulfuricum, as antidote, 99,27, |

Curarve, 120, 121, 6, 9, 13, 59, 60, 61, 71,
1449,

Curarin, 121, 8, 45, 45,

Curarin, as antidote, 24.

Curecas-oil, 16.

Cuscuta, 158,

Cyanea, 160,

Cryanhmmatin, 117,

Cran-met-haemoglobin, 117, 84, 41.

Crelamen europaenm, 112,

Cryelamin, 113, 17, 36, 59, 75.

Cynoglossam, 121, 158,

Cystin, 147, 168; see dithio-diamido-
Lactic acid.

Crysatinuria, 144, 151,

Cytisin, 133, 120, 124, 5, 7, 15, 21, 45,

7, Tl.
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Cytisns, 157, 34, 124, 1353,
Cytisus labornum, 124,

Dhaphne, 158,

Daphne eneoram, 108,

Daphne gnidiam, 105,

Dapline laureola, 108,

Daphne mezerenm, 108,

Daphne striata, 108,

Datura strmnonium, 122,

Daturin, 1232,

Davy, 163.

Deen, van, 162,

Delphinin, 124, 47,

Delphinium staphisagria, 124,

Delphinoidin, 475,

Delphisin, 124,

Diabetes, 153, 143,

Diabetic coma, 1533,

Diaceturia, 151.

Disdem-spider, 107,

Diagnosis of poisoning, 14.

Dialvsis, test by, 41.

Diamins, 42, 51, 162,

Dianthus, 156,

Diazobenzol, 141,

Dicotyledonous plants, 155,

Dictamnus, 157,

Dieffenbachia segnine, 108,

Di-ethylamin, 144,

Diethylsulfon-dimethylmethane, 126;
see sulfonal

Digitalein, 136, 138, 130, 48 47, 68.

Digitalein, as antidote, 24,

Digitaligenin, 136,

Digitalin, 136, 137, 138, 130, 47, 51, 17,
16.

Digitalin-group, 59, 64, 68,

Digitali-resin, 130, 136, 15, 24.

Digitalis, 158, 138,

Digitalis ambigua, 138,

Digitalis aurea, 138,

Digitalis eriostachys, 138,

Digitalis ferruginea, 135,

Dhigitalis fontanesii, 183,

Digitalis gigantea, 138,

Digitalis glandulosa, 148,

Digitalis grandiflora, 188,
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Digitalis-leaves, 40,
Digitalis nervosa, 138,
Digitalis parviflora, 138.
Digitalis purpurea, 188,
Digitalis-poison, 5.
Digitogenin, 136,
Digitonin, 136, 137,
Digitoxin, 180, 136, 138, 45
Dihydroxylbenzene, 146,
Dilatator pupillas, 73.
Dimethyladeny] dioxid, 145.
Dimethylamin, 141, 144,

Dimethylphenyl-pyrazolon, 126; see

antipyrin.

Dimethyl-pyridin, 1453; see Iutidin

Dimethyl-quinolin, 146: see cryptidin,

Dinitrocresol, potassinm-salt of, 116,

Dinitronaphthol, 116,

Diosecorea, 159,

Dioxyphenylacetic acid, 153 ; see ho-
maogentisinie acid.

Dioxysantonin, 130.

Diphtherin-antitoxin, 149,

Diphtheria-poison, 13, 149.

Diphtheria-toxalbumin, 149,

Dippel’s oil, 145; see oleun animale
foetidum.

Diptera, 161.

Distilled water, 90,

Distoma hasmatobinm, 160,

Distoma hepaticum, 160,

Dithiodiamidolactic acid, 147; see cys-
tin.

Dittmar, 163,

Dittmar’s reagent, 50,

Dochmius duodenalis, 160,

Dolium galea, 160,

Dragendortt, 46, 50, 164, 173,

Dragon-arum, 105,

Drastica, 104,

Drechsel, 164,

Dreser, 118,

Diinnenberger, 162,

Dflos, 164,

Duleamarin, 113,

Dusart, 164,

Eboli, 164,
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Echium, 121, 158,
Economical poisoning, 12,
Eczemin, 148,

el, 103, 107, 149,
Eggs, 7.

Eggs, rotten, 119, 42,

Egoes, experiments on, 635,
Egyptian chlorosis, 160,
Elrvenberg, 141.

Ehrlich, 164,

Einhorn, 164,

Elytra of cantharides, 40.
Emetin, 16, 17, 47.
Emplastrum cantharidum, 106.
Emulsin, 10,

Emys europaea, 05,
Endogenous intoxications, 12,
Enzyme of aculeatse, 106,
Enzyme of fungi of suppuration, 84,
Enzyme of leeches, 161,
Enzymes, 54, 81, 84, 10, 15, 107.
Enzymes, excitating, 105, 160,
Epeira diadema, 103, 107,
Ephedrin, 15.

Epilepsy. base of, 148,
Epizarcin, 145.

Epistaxis matutina, 152,
Epzom salts. #0.

Epsom =alts, as antidote, 98,
Equisetun, 159,

Equisetum limosum, 124,
Equisetum palustre, 124,
Eranthis, 156,

Erdmann, 1064,

Erdmann’s reagent, 51

Ergot, 110, 15, 12, 33, 143, 173,
Ergotinie acid, 6, 15.
Ergotinin, 173,

Ergotism, 110, 15, 17, 86,
Erica, 157.

Ericolin, 109, 47, 124.
Erodium, 156,

Eryvsimum, 156,

Erysipelin, 148,

Erythraea. 158,
Erythrosclerotin, 111, 173,
Erythroxilon coca, 122,
Escholzia ealifornia, 122.

A
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Eserin, 134, 132; see physostigmin.

Essbach, 50, 164,

Etard's base, 146; see parvolin.

Ether, 78, 126, 6, 16, 335, 42,

Ether, as antidote, 24, 26,

Ether, as a means of extraction, 43,

Ether bromatus, 126, 16,

Ether chloratus, 126.

Ether-mania, 15 (Etherism),

Ether, sulfuric, 126 (stronger ether).

Ethyl aleohol, 126, 115.

Ethyl amin, 143, 43,

Ethyl bromid, 126.

Ethyl diacetic acid, 35,

Ethylene, 126, 118,

Ethvlene chlorid, 42.

Ethylidene diamin, 144.

Ethyl nitrite, 116.

Etiology; see¢ Atiology, 11,

Euphorbiaces, 154,

Euphorbinic acid-anhydrid, 109,

Euphorbium, 109.

Euscorpius, 103, 161,

Evernia vulpina, 124,

Evonymus, 157,

Exalgin, 126.

Exciting motoric ganglions of the
heart, 63, GG,

Exogenous intoxications, 12,

Extraction, methods of, 44,

Extraction by means of ampylic
aleohol, 45,

Extraction by means of boiling water,
4.

Extraction by means of acidulated
wiiter, 40,

Extraction by means of alkaline
water, 4.

Extraction by means of aleohol, 45,

Extraction by means of ether, 43,

Extraction by means of chloroform,
45,

Exanthema produced by medicines, 8.

Facies hippocratica, 20,
Faradization of the phrenieci, 119,
Fast-hlue, 105,

Fast-yvellow, 105,

Fatty acids, 13, 143.

Fatty acils, volatile, 79,

Fehling, 164,

Ferrocyanid, potassium salt, 118,

Ferrocyanid, potassium salt, as anti-
dote, 24, 26, 28,

Ferrocyanid, potassium salt, as re-
agent, 97, 05,

Ferrous sulfate, as reagent, 82,

Ferrum oxidatum sacch., as antidote,
04,

Ferrum rhodanate, 119,

Fever of brass-founders, 97.

Fever-poisons, 6.

Ficaria, 156,

Filix-oil, 109,

Filixic acid, 109, 124, 15.

Firg-salamander, 103,

Fischer, Emil, 165.

Fish-poison, 107, 103, 15, 140.

Fish, putrid, 144, 149, 15.

Fisher's berries, 123; see coccnlus.

Flea, 161.

Flour, 142,

Flour, poisonous, 142,

Flowers, odor of, 7. /

Fluorids, 84, 85,

Fluorspar, 83,

Fly, Spanish-, 106, 34, 16; see can-
tharides.

Feeniculum, 157,

Folia Jaborandi, 123,

Fontaria, 161,

Forest-unt, 106.

Forget-me-not, 121: see myosotis.

Formacideemia, 151,

Formaciduria, 151,

Formica, 161.

Formica herculanea, 106,

| Formica rufa, 106,

Formic acid, 81, 83, 18, 44, 106, 143,
151, 160, 161,

Fowler's solution, M.

Fragaria, 157.

Frangula, 157,

Fresenius, 1635, 168,

Fresenius-Babo's method, 52,

Fralule, 165,

.
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Frohde's reagent, 51, 125.
Fuchsin, 171.

Fugin, 121.

Fugu, 107,

Fugu-poizon, 108,
Fumaria. 156,

Fungi, 150,

Furfurol, 126.
Furfurol-sulfuric acid, 31.

Gadinin, 145,

Gaglio, 165,

Galanthus, 159,

Galeodes araneocides, 107,

Calorrhoens, 159,

Gambogiacic acid, 73.

Ganglions, excitomotorie of the heart,
63, G,

Gardiner, 165.

Garlic-oil, 43,

Garlic-toad, 106: see pelobates fuscus.

Gases of gun-cotton exvlosion, 118,

Gastroadenitis, 04, 95,

Gastrotetany, 150,

Gautier, 146, 1635,

Gelatine-putrefaction, 143, 146:
collidin.

Gelzemin, 15, 47,

Genista, 157,

Gentianaces, 158,

Gentiana-violet, 105,

Geoffroya-bark, 147,

Greranium, 156,

Gerrand, 165,

Geum, 157,

Girard, 163,

Gladiolus, 159,

Glanders, poison of, 148, 149,

Glaser's sal-polychrest, 90,

Glanber’s =alt, 90,

Glauber’s salt, as antidote, 23, 89, 98,
116,

Glaucium, 156,

Globularia, 158,

Glucose, detection of, 164, 163, 167,
169, 170, 171, 132.

Glycerol-phosphoric acid, 10.

Glyeocyamidin, 115,

s
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Glveocoll, 11, 143; see amido-acetic
acid.

Glvoosamin, 143,

Glyveosids, 23, 49, 50, 51.

Glycuronie acid, 10, 128,

Gmelin, 163,

Gold, 92,

Goltz, percussion-experiment, 63,

Gonococcus-toxalbumin, 149,

Gonolobus condurango, 121,

Gotthard-tunnel-dizease, 1640,

Gout, 145, 143, 98,

Gratiola, 100, 158,

Gratiolin, 47,

Gratiosolin, 104,

Green-vitriol, as reagent, 82.

Griess, 1065,

Griffith, 140,

Gruber, 165,

Guachamacii-poison, 15.

Gunincol, 84,

Guainc-test, 40, 162, 170,

Guanidin, 13, 60, 144

Guanin, 145.

Guanin-gout, 145,

Guano, 145,

Guarana-paste, 125,

Guareschi, 146,

Giinsburg, 1635,

Gunning, 165.

CGrutzeit, 106,

Gymnospermons plants, 155.

Gypsophila,-156.

Gyrinus, 161, 18.

| Hamatin-cyvanid, 117,

Hematoporphyrin, 126,
Hementaria, 161,
Hiemoglobin, 162, 167,
Hager, 166.

Haliotis, 160,

Haloids, 84, 33, 86, 00, 91,
Hammarsten, 166.
Harkawy, 149,

Hasheesh or Hashish, 123, 7.
Heart, experiments, 82,
Heart-ganglions, 62, 66.
Heart-peristalsiz, G4
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Hedera, 157,

Heliotrope, 121, 158,
Helleborein, 138, 47, 51, 68,
Helleborin, 13,
Helleborus foetidas, 135,
Helleborus niger, 138,
Helleborus viridis, 138,
Heller, 166,

Helvella esculenta, 113, 34, 143, 144,
Helvella suspecta, 113,
Helvellnie acid, 113, 17, 36.
Hemyp, 122, 158,

Hepatica, 156,

" Herapath, 166, 125.
Herniaria, 157,

Herrving's brine, 145, 144,
Heteroxanthin, 145,
Hexamethylene-diamin, 144,
Hexapoda, 161,
Hexylamin, 143,

Hilger, 44,
Hippocastanaces:, 156.
Hippuric acid, 143, 146,
Hirudo, 161,

Hlasiwetz, 166,

Hoffmann, 166,
Hoffmann's drops, 127,
Hofmann, 166,
Homatropin, 15, 24, 162,

S : = . |
Homogentisinie acid, 153; see dioxy-

phenyl-acetic acid.
Honey, 7.
Honey-lwee, 106,
Hops, 158,
Hoppe-Sevler, 166,
Hornets, 106, 161,
Horze-chestnut, 112,
Horsefly, 106, 161,
Hot-iron, 22,
Huéchis sanguinea, 161,
Hiifner, 166,
Humulus, 155,
Husemann's method, 46,
Hyazinth, 8.
Hydrargyrum, 96, 16; see mercury.,
Hydrazin, 15,
Hydrocoridin, 1410,
Hydrocotyle valgaris, 104,

ALAHARETICAL INDEX.

Hydrobromic acid, 80; see hydrogen
bromid.

Hydrochlorie acid, 80, 81, 82, 84, 35,
44, 92; see muriatic acid and
hydrogen chlorid.

Hydrochlorvie acid, as antidote, 88,

Hydrochlorie acid, as reagent, 89,

Hydrochlorie acid, detection, 165.

Hydrocinnamic acid, 146,

Hydroevan-hemoglobin, 117,

Hydroeyvanice acid, 118, 78, 118, 6, 14,
16, 22, 23, 33, 84, 40, 41, 44, 54, 71,
136, 150, 167, 170, 171: =ee prussic
acid and hydrogen evanid.

Hydrofluorie acid, S0, 84; see hydrogen
fluorid,

Hydrogen bromid, S0,

Hydrogen chlorid., S0.

Hydrogen cuprum-arsenite, 94; see
Scheele's green,

Hydrogen cyanid, 118,

Hydrogen fluorid. S0,

Hydrogen iodid, 80,

Hydrogen peroxid, 71, 119, 127,

Hydrogen peroxid, as antidote, 22,
119.

Hydrogen peroxid, as reagent, 97,

Hydrogen sulfid, 115, 116, 6, 18, 35,
40, 42, 147.

Hydrogen sulfid, as reagent, 53,

Hydroiodic acid, 80,

Hydroguinone, =4, 125,
quinol.

Hydroxylamin, 115.

Hydroxylbenzene, 140; see
and carbolic acid,

Ilj‘]lll'llﬂ]_ﬂl_‘h"l,, 161,

Hyoscin, 15, 1456, .

Hyoscyamin, 122, 134, 15, 16, 17, 24,
a3, 47, 136, 165,

Hyoseyamus niger, 122, 34, 40,

Hy pecowm, 156,

Hypholoma, 159,

Hypoxanthin, 145,

Hyssopus, 155, 100,

146 ; see

phenaol

I heris, 156, 107,
Ichthyotoxin, 144,
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Tetrogen, 109, 17.

Ilex cassine, 122,

Ilex paraguayensis, 122,

Iuminating gas, 118, 127,

Tmido-bases, 144,

Imin-bases, 144,

Imperatoria, 157,

Indian-arvow poison, 122; zee curare.

Indian-corn, 110, 142,

Indian-corn, putrefaction of, 149,

Indian-corn intoxication, 15,

Indican, 147, 166,

Indol, 13, 147, '

Indoxyl, 147,

Industrial poizoning, 12.

Inflammation, poisons concerning, 56.

Influenza-base, 145,

Inhibitory centres, 63,

Inocybe, 159,

Insects, 161,

Intestinal bacterinm-digestion, 140,

Intestine, experiments on, 73.

Intestine,large, poisons concerning, 57.

Intestine, small, poisons concerning,
&Y.

Intubation, 21; see tracheotomy.

Iodin, 84, 86, 153, 16, 33, 24, 25, 26, 33,
35, 44

Iodin, compounds with alleali-metals,
B,

Idin in potassium iodid-solution, as
antidote, 23; see also 95,

Lodoform, 56, 15, 16, 43,

Lodoform-reaction, 42,

Iris, 159, &,

Iron, 92, 6, 10, 53.

Isaconitin, 124,

Isatropyl-cocain, 123,

Izsoamylamin, 143,

Tzsobutylnitrite, 116,

Tzocyan-acetic acid, 147,

Isocvan-amyl, 147,

Isocyan-ethyl, 147,

Isocyan-methyl, 147,

Isocyan-propionic acid, 147,

Isonitrile-reaction, 42,

Isopurpurate, potassium salt, 119.

Isopy rum, 156,
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| Ittner, 167,

Jaborandi-leaves, 123, 135,

Jacguemin, 167,

Jalle, 166,

Jalap, 17.

Javelle's solution (Javelle-water), 17,
23, 26, BG,

Jervin, 124,

Jeserich, 53, 141,

Johnson, 167,

Julus, 161.

Juniperus, 109, 159, 18,

Tairin, 22, 24, 25, 146; see cairin.

Kali causticum, 38; see potassium.

Ealium chloricium, 115, 90, 17, 22, 24,
27, 86; see potassinm chlorate,

Kalinm eyanatum, 115,

Kalinm nitricum, 9,

Kalinm sulfuricum, H0,

Kakodyl, 83, 0d; =zee cacodyl.

Karakurte, 107; see lathrodectes lugu-
bris.

Kath, 121; see catha edulis.

Lawa, T,

Keller, 178,

Kennel, von, 160,

Kerner, 140, 149,

Kidney-poisons, 57.

Kirscliwasser, 118

Kjeldahl, 167.

Klebs, 149,

Knapp, 167,

Enidaria, 160,

Knop, 166,

Kobert, 167,

Koch, H., 149,

Kola-nut, 122; see sterculia.

Kriebelkrankheit, 110; see ergotism.

Kunkel, 172,

Kiister, 46,

Labiatae, 138,

Lactacetsemia, 150,

Lactarius, 150,

Lactic acid, 150, 79, 30, 13, 99, 119,
121, 143,
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Lactic acid. of fermentation, 143, 150, |

Lactic acid, para- or sarco-, 99, 143, 1'
150,

Lactueca, 157.

Lactueca virosa, 122,

Lactucarium, 123,

Ladendorf, 167.

Laevo-lactic acid, 151,

Landolt, 167,

Laughing-gas, 120; see nitrous oxid, |

Lassaigne, 167.

Lathrodectes tredecimguttatus, 107,

Lathrodectes lugubris, 107,

Lathyrism, 110, 93, 53, 36,

Lathyrus cicera, 110.

Lathyrus clymenum, 110.

Lathyrus sativus, 110,

Laurus camphora, 124,

Lavandula, 158,

Lead, 93, 98, 5, 12, 15, 16, 17, 23, &7,
33, 34, 85, 50, 54, 59, 75,

Lead, chronic poisoning by, 23,

Lead-colic, 23, 3.

Lead-gout, 98, 153,

Lead-paralysis, 08,

Lead, sugar of, 98, 48,

Lead, sugar of, in aleoholic solution
for precipitation, 48, 49,

Lead, white, 98,
For other lead compounds see
plumbic compounds,

Lecithin, 10, 144,

Ledum, 158,

Ledum-camphor, 108, 43,

Ledum-oil, 109,

Ledum palustre, 100,

Leech, 161.

Leontodon, 157,

Leo's carbohydrate, 153,

Lepidin, 148,

Lepidium, 156,

Lepudoptera, 161,
Lepierre’s base, 148,
Leuncemia, 145,
Leucin, 08, 143,
Leucojum, 159,
Levisticum, 157, |
Lice, 161,

ALPHABETICAL INDEE,

Lieben, 163,

Liebermann, 168,

Liebig, 168,

Lilincess, 159,

Lily, &.

Lime, 88,

Linné's system, 154.
Linum, 156,

Linzeed-oil, as antidote, 88,
Lipacidsemia, 151,

| Liguor amonii caust., 88,

Liguor kali arsenicosi, ™,

Liquor natrii arsenicici, 94,

Liguor Pearsonii, 4.

Liquor plumbi subac, 98.

Liguor Villati, 83,

Lithium, 85,

Lithinm-salts, 91,

Lithospermum, 121, 158,

Liver, acute yellow atrophy of, 141,
150,

| Liver assisting excretion of poisons,

2, 11,
Liver, compounds found in, 145,
Liver, poisons involving, 57,
Lobelia nicotianse folia, 112, 158,
Lobelin, 122, 15, 17, 47.
Localization of poisons, 8,
Locust, 108; see acacia.
Lolium, 159,
Lolinm temulentum, 122,
Lombroso, 149,
Lonicera, 157,
Loranthus, 157.
Lugol’s solution, 86, 168,
Lungs, vagus of, 71,
Lunar-caustic,96; see argentic nitrate,
Lunar-canstic, as reagent, 82, 83, #4,
Lupanin, 123.
Lupine, 109, 122, 145, 157,
Lupinidin, 122,
Lupinin, 132,
Lupinotoxin, 104,
Lupinus albus, 122,
Lupinus angustifolins, 122,
Lupinus Iuteus, 123,
Lautidin, 145.
Liycin. 144,




ALPHABETICAL INDEX.

Lycium, 144, 155.

Lycosa tarantula, 107,
Lyeaconitin, 47.
Lymph-poisons, 57.
Lysatin, 143.

Livsatinin, 145,
Lyssa-poison, 13; see rabies,
Litta vesicatoria, 106, 161,

Mackerel, putrid, 148,
Magnesiunm-salts, $).
Magnesium-salt solutions, D0,
Magnesium sulfate, az antidote, 98,
Magnesia sulfurica, 539,
Mais, zea, 110, 142; see Indian-corn.
Mais, putrefaction of, 149,
Mais, intoxication, 15.
Malachite-green, 1045,
Mallens-base, 148,
Malmignatte, 107,
Mandelin, 51, 125, 163,
Manganese, 92, G, 54,
Maraschino, 1185,

Marmé, 50, 163,

Marsh, 165,

Marsh-gas, 126, 118,
Martius-vellow, 116.
Match-manufacture, 12,
Maté, 128, y
Matricaria, 157,

Maydizm, 110, 15.

Mayer, Ferd., 50, 168,
Measles, poison of, 145, 148,
Meconic acid, 122, 123,
Meconin, 123,

Medicinal poisoning, 12,
Méhn, 163,

Melampyrum, 158,
Melandryum, 156.
Melanthin, 113.

Meleagrin, 160.

Melilotus, 157,

Melissa, 158,

Meloé majalis, 106, 161,
Melo# proscarabeeus, 106,

Melolontha, larvse of, 65,
Menispermum coceulus, 1232,
Mentha piperita, 124,
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Mentha pulegium, 109, 18,

Menthene, 124,

Menthol, 124, 11.

Menyanthes, 47, 158,

Mercurialism, 15.

Mercuric chlorid, 13; see corrosive
sublimate.

Mercurie chlorid, as a reagent, 50.

Mercuric iodid, 54,

| Mercuric oxid, 84,

Mercurie potassinm-iodid, 50,

Mercurie sulfid, 53.

Mercurous chlorid, 7, 34; see calomel,

Mercurous nitrate, as a reagent, 51,
83.

Mercury, 96, 7, 9, 12, 18, 34, 85, 36, 40,
41, 52, 54, 75.

Mercury-preparations, 18,

Metabolism, poisons concerning, 56.

Metadihydroxy - benzene, 146; see
resorcinol,

Metal-albuminates, 10, 91,

Metal-chlorids, D0,

Metal-oxid, 91, 90,

Metal-sulfids, 96, 97,

Metal, test with strips of, 41.

Metalloids, salts of, 90,

Metal-salts, 23, 23, 90, 91,

Metal-salts, acid, 23,

Metal-saltz, corrosive, 22, 25, 75,

Metals, heavy, 10.

Metavanadin-sulfuric acid, 51.

Methane, 118, 126; see marsh-gas.

Met-hemoglobin, 36, 114, 127,

Methyladenyl dioxid, 145; see heter-
oxanthin.

Methylamin, 42, 141, 143,

Methyleoniin, 47, 122,

Methylene-blue, 105,

Methylglycocyamin, 144; see creatin.

Methylguanidin, 144,

Methylguanidin-acetic acid, 144.

Methylindol, 147; see scatol.
Methylmercaptane, 13, 18, 147,
Methyl-ouabain, 188,
Methylphenol, 146; see cresol.
Methylpyridin, 145; see picolin,

| Methyltyrosin, 147; see andirin.
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Methylquinolin, 146; see lepidin.

Methyl-violet, 103,

Meyer, Victor, 163,

Mezerein, 108,

Microbes, experiments on, 54.

Micrococous tetragenes, 145,

Milk, 147,

Millon, 168,

Mineral acids, 78,

Mines, gases of, 113,

Minium, 95.

Mirbane-oil, 115; see nitrobenzene,

Mitcherlich, 165,

Mitcherlich’s apparatus, 949,

Molisch, 169,

Mollusca, 161,

Molybdenum-sulfuric acid,as reagent,
al.

Monocotyledonous plants, 153,

Mono-oxysantonin, 130.

Mowore, 169,

Morbilli-base, 143,

Morchella esculenta, 113,

Morphin, 120, 122 5 7, 8, 0, 15, 16,22
23, 24, 20, 27, B4, 41, 45, 47, 51, 60,
72, 78, 70, 163,

Morphin, as antidote, 24, 25, 134,

Morphin, detection of, 170.

Morphinism, 15, 129,

Morrhuin, 145,

Morvin, 149,

Mosquito, 106, 161,

Mosso's base, 146,

Mucilaginous substances, 23, 139,

Mucinsmia, 150,

Mulder, 169,

Mummification, 94,

Mursena Helena, 107.

Murexid, 153,

Murexid-reaction, 123,

Muscarin, 136, 187, 138, 8, 15, 16, 23, |

27, 36, 45, 47, 63, 66, T4, 144,
Muscular poisons, 55.
Mushrooms, 142, 159, 18,
Musk, 7.

Mussels, poisonous, 144,
Mustard, black, 6, 109.
Mustard-oil, 6, 43,

ALPHABETICAL INDEZX.

Mustard, white, 109,
Mutton, 7.

Mydalein, 142, 149.
Mydatoxin, 142, 144,
Mydin, 148,
Mydriasis toxica, 78,
Mydriasis urasmica, 152,
Mylabris, 1046,
Myoctonin, 47.
Myosis toxica, 72.
Myosotis, 121,
Myriapoda, 161,
Myrmica, 106, 161,
Myronic acid, 6.
Mytilotoxin, 121,
Mytilus, 121, 144, 160,

Naja haje, 107,

Naja tripudians, 107,
Narcein, 43, 47, 50, 51, 122, 123.
Narcissus, 17, 159,
NMarcotin, 122, 47, 51,
Nasturtinm, 156.

Natrium, see sodium.
Natrium biboracicum, 95.
Natrium carbonicum, 88, D0,
Natrinm earbonieim, as antidote, 24,
Natrinm chloratum, 90,
Natrium nitricum, S0,
Watrinm nitrosam, 116, 18,
Natrium sulfanilicum, 24.
Natrinm sulfuricum, 90.
Necrosis, &,

Neisser's gonococcus, 149,
Nemathelminthes, 160,
Nencki, 146, 150,

Nepalin, 47,

Nephritis urica, 143.
Neriin, 135,

Neriodorein, 138,
Neriodorin, 138,

Nerium oleander, 138,
Nervi splanchnici, 67, 68.
Nessler, 89, 160,

Nettles, 158,

Nettling animals, 160,
Neuberg, 125,

Neublan, 105,
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Neuridin, 141, 144,

Neurin, 141, 142, 144,

Neuroties, 120, 55.

Nicandra, 158,

Nickel, 92, 54,

Nickel sulfid, 54.

Nicotiana macrophylla, 122.

Nicotiana rustica, 122,

Nicotiana tabacum, 1232,

Nicotin, 134, 122, 5, 7, 15, 16, 33, 36,
41, 45, 47, 51, 64, 74, 136, 145, 170.

Nigella sativa, 118,

Niobium-sulfuric acid, 51.

Nitric acid, 81, 82, 16, 85.

Nitric oxid, 127, 118,

Nitrites, 84, 163,

Nitrobenzene, 115, 16, 17, 22, 24 27,
84, 42, 43, 119,

Nitrogen, 1328, 118,

Nitroglycerol, 115.

Nitrous acid, 118, 127, 165,

Nitrous oxid, 126,

Nosotoxicoses, 18,

Nutgalls, 11,

Nylander, 169.

Odor-reactions, 49,

Economic poisoning, 12.

(Enanthe crocata, 108, 157.

(Enanthe fistulosa, 108, 157.

(Enanthin, 108, 157,

0il of vitrol, 82, 85; see sulfuric acid.

Qils, ethereal, 16, 18,

Oleander, 185,

Oleandrin, 138,

Oleun animale feetidum,
Dippel’s oil.

Ononis, 157,

Ophioxylin, 108,

Opinm, 122, 129, 131, 7, 8, 15, 16, 23
27, 85, 5.

Opium-alkaloids, 63,

Orchis, 158,

Organs, poisons involving, 33,

Origanum, 138,

Ormer, 160,

Orobanche, 153,

Orpiment, 94.

145 ; =es

;]
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Orthodihydroxyl-benzene, 146;
catechol.

Orthoptera, 161.

Osmic acid, 31, 34, 36,

Ostrea, 160,

Otto, 46,

Ouabain, 133,

Oxalic acid, 78, 83, 84, 18, 23, 27,
36, 40, 143, 150.

O=xalic acid, as reagent, 80,

Oxalis, 156.

Oxaluria, 13, 151.

Oxamid, 11, 18, 36,

Oxaminic acid, 15.

Oxy-acids, 145,

2 =

84,

| Oxybutyric acid, T8, 13, 15, 24, 143,

153; compare betaoxybutyric acid.
Oxydicolchicin, 125, 131,
Oxydimorphin, 129,

Oxygen, 91, 172, 22,

Oxyneurin, 144; see lycin and betain,
Oxyphenylalanin, 147; see tyrosin.
Oxypropionic acid, 143; see lactic acid.
Oyster, 160,

Ozone, 34, 163, 170.

Pswonia, 100,

Palm's method, 48,

Pancreas, 57, 145, 147,

Papaver somniferum, 122, 156.

Papaveracese, 156.

Papaverin, 47, 51, 122,

Papilionacese, 157,

Paracresol, 146,

Paradigitogenin, 136.

FParadihydroxyl -benzene,
quinol,

Paraguay-tea, 128; see maté.

Paraldehyde, 126, 16,

Paralysis, ascending, 148,

Paralysis, poisons concerning, 56,

Paraoxybenzyl-mustard-oil, 109,

Paraoxyphenylacetic acid, 146.

Paraxanthin, 143,

Paridin, 113.

Paris-green, 94, 16, 85

Paris quadrifolia, 113, 159,

Paronychiacess, 157,

1465 see
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Parotis-poison, 107.
*arvolin, 146,
Paullinia sorbilis, 122,
Peach, 157, 118: see prunus.
Pearl-mussel, oriental, 160.
Pearly turbo, 160,
Peag, 143,
Pediculus, 161.
Pelamys, 107,
Pelias prester, 107.
Pellagra, 36, 110; see maydisn:.
Pellagri, 169,
Pellagrocein, 149, 110.
Pelobates fuscus, 106,
Pental, 126, 16; see amylene,
Pentamethylene diamin, 144,
Pepper, black, 109,
Pepper, cayenne, 104,
Peppermint, 124,
Pepper-oil, 109,
Peptonuria, 151,
Peptotoxin, 149,
Perchilorates, 10.
Percussion - experiment
(i,
Pereira spectabilis, 147,
Periplaneta, 161.
Persico, 118,
Perspiration, poisons involving, 57.
Petroleum, 42,
Petroleum-ether, 127,
FPetrolewm-ether, extraction by means
of, 46.
Petromyzon, 107,
Petrosel yim, 157.
Phagoeytosis, 10,
|"]|:1|.Hngl:.. 107,
Phallin, 112, 113, 17, 36.
Phegopteris, 159,
Phenol, or carbolic aeid, 80, 83, 84, 10,
43, 146,
Phenol, as a reagent, §7.
Phenol, detection of, 163,
167, 169,
Phenvlalanin, 146,
Phenylamidopropionic acid, 146,
Phenylacetic acid, 146.
Phenylhydrazin, 115,

of Goltz,

165, 1660,

i
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Phenylpropionic acid, 146; see hydro-
cinnamiec acid.

Phlebotomy, 22,

Phlogosin, 149,

Phloridzin, 18,

Phosgen, 127; see carbonyl chlorid.

Phosphate, alkaline, as an antidote,
7.

Phosphin, 99,

FPhosphomolybdie acid, 48, 49,

Phosphoric acid, 78, 41,

Phosphorous acid, 99,

Phosphorus, 99, 93, 10, 12, 15, 16, 17,
18, 22, 23, 27, 33, 84, 36, 88, 40, 41,
44, 136, 147, 150, 164, 168,

Phrenicus, excitation of the, 21,

Phrynin, 103, 106,

Phthyrius, 161.

Phyllocyaninic acid, 46.

Physalia, 160,

Physalis, 158,

Physiological detection of poisons, 54.

Physostigma venenosum, 124,

Physostigmin, 124, 132, 15, 16, 23, 27,
83, 47, 49, 73, 75,

Picolin, 145,

Picraminic acid, 116.

Picric acid, 116, 16, 17, 35, 47.

Picric acid, as a reagent, 119,

Ficrin-citrie acid, 50.

Picrin-icterns, 116,

Picrin-nitric acid, 50.

Picrin-urticaria, 116,

Picris, 157.

Picrotoxin, 122, 130, 15, 24, 27, 44, 45,
47, 48, 60, 126,

Pieris, 161.

Pilocarpidin, 122,

Pilocarpin, 122, 185, 15, 16, 23, 27, 36,
47, 64, 65, T4.

Pilocarpus pennatifolius, 122,

Pimpinella, 157.

Pipa, 106,

Piper nigrum, 104

Piperazin, as antidote, 153,

Piperidin, 47.

Piperin, 100, 47.

Piria, 169,
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Piturin, 7.

Pitzner's protective mask, 87,

Planta, 50,

Flant-lice, 161.

Platanus, 145.

Plathelminthes, 160,

Platinic chlorid, precipitation by, 49,
50,

Flatinum, double-salts of, 40,

Plugge, 169.

Plumbagin, 108,

Plumbaginacese, 158,

Plumbago, 108,

Plumbic acetate, 95, 48,

Flumbic acetate, as a reagent, 40, 119,

Plumbic chlorid, 53, 95,

Plumbic chromate, 53, 98, 85,

Plumbic oxid, 98; see litharge and
minium.

Plumbic sub-acetate, 98,

Plumbic sulfate, 53, D8,

Plumbic sulfid, 53, 08,

Plumbum, see lead,

Plum-pits, 118,

Pluviatilin, 148,

Pneumonia-base, 148,

Podophyllotoxin, 17.

Podwyssotzki, 173.

Poison from anthrax enltures, 172,

Poisonous glands of toads, 106, 103,

Poizons, coupling of, 10.

Poley-oil, 109, 36,

Polygala senega, 113, 156,

Polygalaic acid, 113,

Polygonatum multiflorum, 158, 159,

Polygonatum officinale, 138,

Polygonum hydropiper, 109, 158,

Polygonum persicaria, 109,

Polypodiacese, 159,

Polypus, putrid, 146

Penera, 106,

Poplar-tree, 158,

Foppy, 156,

Populus, 158,

Potash, £8, 90.

Potassium acid chromate, 97.

Potassium acid chromate, as a re-
agent, 50.
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| Potaszsinm acid oxalate, 90,

FPotazsinm acid sulfate, 90,

Potasz=zium acid tartrate, 92,

Potassinm antimonyl-tartrate, 95.

Potassium cantharidate, 106,

Potassium carbonate, 90,

Potassinm causticum, 88,

Potassinm chlorate, 115, 18, 22, &4,

a3, 91.

Potassium cyanid, 118, 14, 22, 33, 34,
41,

Potassinm dinitroeresol, 116,

Potassium ferrocyanid, 118,

Potassium ferrocyanid, as antidote,
24 26, 28,

Potassium ferrocyanid, as reagent, 97,
95,

Potassium iodid, 84, 23,

Potassinm iodid, as antidote, 23,

Potassinm iodid and starch, 88,

Potassinm iodid, zolution of iodin in.
as antidote, 23, '

Potassium isopurpurate, 119,

Potassinm nitrate, 90,

Fotassinm permanganate, as
dote, 27, 119, 129, 23,

Potassium permanganate, as reagent,
all, 51.

Potassium sulfate, 90,

Potassium sulfocyanate, 147.

Potato, 113,

Potentilla, 157.

FPrecipitation, methods of, 43,

Precipitation, reagents for, 49.

Preliminary tests, 40.

Preserve-cans, 98,

Preyer, 170,

Primula, 153,

Primulaces, 1558,

Prollius, 446,

Fropionie acid, 143, 151,

Propylamin, 143,

Propylglycocyamin, 144,

Propylic aleohol, 126,

Protagon, 144,

Proteus, 152, 144.

Protopin, 122,

Protoplasma, poisons involving,54,55.

anti-
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Protoveratrin, 124,

Protrusio bulbi, 73,

Prune-kernels, 118,

Prunus, 157,

Prussian-blue, 119,

Pseudo-conhydrin, 122,

Peeudo-lecithin, 147,

Peeudo-membrane, 152,

Pteris aguilina, 100,

Ptomaines (ptomatins), 44, 46, 47, 45,
163, 38,

Ptoma-atropin (ptomatropin, 141,149,

Ptoma-curarin, 149,

Ptoma-muscarin, 144,

Puerperal fever, poison in, 148,

Pulex, 161.

Pulsatilla pratensis, 108, 150.

Pulse, experiments concerning the,
3,

Pumpkinseed, 145.

Pupils, poisons concerning the, 56, 72,

Pus, blue, 145,

Pus-fever, 149,

Putrescin, 144, 151,

Putrescinuria, 151,

Pyiemia-base, 148,

Procyanin, 148,

Pyridin, 145, 50, 163.

Pyrodin, 115,

Pyrogallol, 115, 17, 22,

Pyrotoxin, 149,

Cuassia, 47,

Guillaic-acid, 113, 6, 8, 45, 48,

Quillaja saponaria, 113.

Quinatannic acid, 124,

Quinie acid, 124,

CQuinidin, 124, 136.

Quinin, 124, 12, 15, 47,51, 100, 163, 166,

Quinol {or quinone, or hydroguinone),
B4, 125, 144,

Quinolin, 146,

Quinovin, 124,

Quinsy, poison of, 144.

Habies, poison of, 14,
Ranunculacess, 158,
Ranunculol, 104,

ALPHABETICAL IKDEX.

Ranunculus acris, 108, 16,

Ranunculus aquatilis, 108,

Ranunculus bulbosus, 103,

Ranunculus ficaria, 108,

Ranunculus flammula, 108,

Ranunculus seeleratus, 108, 16.

Raphanistrum, 156.

Raphanus, 156,

Raspberries, 7, 8,

Ratanhia, 147.

Rattle-snake, 107; see crotalus.

Reaction, time of, 61,

Reagents of coloration and precipita-
tion, 49, 50, 51.

Realgar, 94.

Red clover, 145,

HRed pepper, 1040,

Reflex-frog, 61.

Reinsch, 170,

Reptiles, skin of, 143,

EResorcinol, 84, 146, 163,

Respiration, poisons involved in, 57.

Retention-toxicoses, 13,

Rhamnocathartin, 104,

Rhamnus cathartica, 109, 157,

Rhodan, 153.

Rhodan-potassium, 147;
sium.

Rhododendron, 158, 124,

Rhodoraces, 158,

Rhus cotinus, 108, 157,

Rhus toxicodendron, 108,

Rhynchota, 161.

Ricin, 105, 75, 102,

Ricinus communis, 1075, 34,

Robinet, 170,

Robinia pseudoacacia, 108, 157,

Rohinin, 108,

Rose, 157, 5.

Roussin, 170,

Rubiacese, 157.

Rubidiam, 85,

Rubidivm-salts, 91.

Rubiola-base, 148,

Eubner, 170,

Rubus, 157.

Rue, 109, 157.

Rue-opil, 109, 43.

see  potas-
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Rum, 43,

Rumex, 158,

Russula, 159,

Ruta graveolens, 85, 109, 18, 157,

Sabadillin, 47, 51, 124,

Sabatrin, 47.

Sabina, 159, 35.

Salamandra maculata, 147, 161.

Salamandrin, 103,

Sal-ammoniac, spirits of, 88,

Salicin, 11, 47,

Balicylic acid, 54, 11, 44, 47,

Saliva, 108, 147.

Saliva, poisons involved, 57, 106, 196,

Balix, 155.

Salol, as antidote, 152,

Salol, as a poison, 84, |

Sal-polychrest, 90 ; see potassium sul- |
fate,

Salt, action upon the muscles, 60,

Salts, corrosive or caustic, 90, 23, 24,
26, 33, 26, 62, 105.

Salts, of the heavy metzals, 092,

Salvia, 155,

Samandarin, 108,

Sambucus, 157.

Sanguinarin, 109,

Santonin, 124, 130, 15, 18, 47.

Saponaria, 113, 156,

Saponin-substances, 112, 113, 104, 18,
47, 48, 59, 156,

Saporubrin, 113.

Sapotoxin, 113, 6, 45, 59,

Saprin, 142, 148.

Sarco-lactic acid, 99, 143, 150.

Sarcoptes, 161.

Sardinin, 148,

Sarothamnus, 157,

Satureja, 158,

Saturnism, 16.

SBausage, 12.

Sausage-poisoning, 140, 141; see allan-
tiasis,

Savin, 100,

Savin-oil, 109, 43,

Scatol, 13, 142, 147; see methyl indol.

1

il
&, 1o,

48.

Seatoxyl, 147.
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Schabwe, 161; ses blatta.

Scheele's green, 94; see hydrogen-
cuprum arsenite,

Scheibler, 50, 170,

Schlagdenhauifen, 170.

Schlippe’s salt, 95; see sodium sulf-
antimoniate,

Bchmiedeberg, 139, 1490,

Schneider, 170,

Schonbein, 162, 170, 171.

Scholl, 149,

Schweinfurt - green, 94, 16, 35; see
Paris-green.

Secilla maritima, 138, 159.

Scillain, 138,

Seillitoxin, 138,

Scombrin, 145,

Scolopendra, 161.

Scopolamin, 122, 15, 16, 17, 24, 33, 136,

Scopolamin, as antidote, 24, 25, 129,
182,

Scopolia atropoides, 122, 158.

Scorpaena, 107,

Scorpion, 103, 161,

Serophulariacess, 158,

Sea-polypus, 146,

Secale cereale, 110, 173,

Secale cornutum, 110, 173, »

Sedum, 108, 157,

Selenium-sulfuric acid, 51,

Selmi, 88, 140.

Sempervivum, 157.

Senegin, 113, 47.

Bepsin, 149

Septentrionalin, 121,

Septiceemia, 149,

Serranus scriba, 107,

Bewer-gas, 104, 6.

Seyda, 46,

Silene, 156,

Bilver, 96, 92, 10, 16, 33, 34, 35, 36, 54.

Simulia, 161, 106

Sinalbin, 109,

Sinapis, 108, 156.

Sincalin, 136,

Sinigrin, 109,

Siphonandraces, 157,

Sisymbrium, 156.
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Sium latifolium, 109, 157.

Smith, 171.

Smithsonite, 97.

Snake-poison, 107, 102, 103, 150, 5, 69,
71, h.

Snuff, 134,

Soda, 90.

Sodium arsenite, 04,

Sodium biborate, 935,

Bodium bicarbonate, 24,

Sodium carbonate, 88, 90,

Sodium carbonate, as antidote, 24.

Sodium causticum, S5,

Sodium chlorate, 90.

Sodium chlorid, 90.

Bodium fluorid, 84.

Sodium hyposulfite, as antidote, 87,

Bodium nitrate, 90.

Bodium nitrite, 1106, 18.

Bodium salts, 78, 91,

Bodium sulfanilate, 24.

Bodium sulfantimoniate, 95 ; this is
Schlippe's =alt, not mentioned in
the text, since it is merely of theore-
tical value.

Bodium sulfate, #0; Glauber's salt.

Sodium sulfate, as antidote, 89, 98, 23,

(116 7)

Bodium sulfite, as antidote, 87,

Bolanaces, 155,

Solanidin, 47,

Solanin, 112, 113, 17, 47, 51.

Bolanum duleamara, 113.

Bolanum lycopersicum, 113,

Bolanum nigrum, 113,

Bolanum tuberosum, 113,

Soldaini, 171.

" Bolpuge, 107.

Solutio arsenicalis Fowleri, 94,

Solwin, 75,

Sommnal, 126.

Sonnenschein, 171, 48, 49, 53,

Sorrel-plant, 158,

Bouree of poisons, 3.

Soxhlet's apparatus, 45, 46.

Spanish-fly, 40, 161; see lytita vesica-
toria,

Spartein, 47,

Spasm, centre of, 60,

Spasmotoxin, 149,

Sphacelinic acid, 110, 33.

Spices, 104.

Spider-excrements, 145,

Spiders, 106, 103, 6, 161.

Spiegler, 171,

Spinal-marrow, poisons concerning
the, 46, 57,

BSpirsea, 157,

Bpirits of turpentine, 43, 18,

Spiritus fumans Libawi, 98,

Spleen, 145,

Spritblau, 1035.

Stachys tubifera, 147.

Staedeler, 164,

Stannie chlorid, 53,

Stannous chlorid, as a reagent, 44,
04, 98,

Stannum, 98; see tin,

Staphylococcus aureus, 149,

Btarch, as an antidote, 23,

Btarch, detection of, 168,

Starch, potassium iodid-, 56,

Stass’ method, 45.

Sterculia acuminata, 122; see kola-
nut.

Stibinm, see antimony, 93.

Stomach, poisons concerning the, 57.

Stomias boa, 107.

Strawberries, 7.

Streptococcus, 105,

Strontium, 85, 91,

Strophantin, 138,

Strophantus, 183,

Strychnin, 132, 121, 124, 5, 8, 10, 15,
24, 28, 41, 47, 51, 59, G0,

Strychnin, as an antidote, 24, 126,

Strychnin-distillation with lime, 147,

Strychnos nux vomica, 124,

Sturgeon, 141.

Sublimate, corrosive, 6, 18, 96; see
MEercury.

Sublimate, corrosive, precipitation
by, 49,

Sucecinic acid, 79, 143,

Sucholoalbumin, 149,

Sucholotoxin, 149,
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Sugar, 164; see glucose. Taurin, 147.

Sugar-lime, 83; see calcium sac- | Taurocholic acid, 147.
charate, | Taxin, 108.

Sugar-lime, as an antidote, 23, Taxus baceata, 109, 35, 159.

Sugar of lead, 08, Taxus-resin, 109,

Sulfanilic acid, as an antidote, 87. Tea-leaves, 145,

Sulfids of the alkali-metals, 85, 118; | Technical poisoning, 12.
for other sulfids look under the | Teichmann, 171.

head of the different substances, | Tellurates, 16.
Sulfids of the heavy metals, 96, 97. { Tellurinm, 12, 34,
Sulf-met-hsemoglobin, 32, 118, 152. Telluro-sulfuric acid, as reagent, 51.
Sulfonal, 126, 15, 17, 24, 28, Temulin, 122,

Terebinthacess, 157.
Tetany, 150,
Tetanin, 148,
Tetanotoxin, 148,

Sulfur, transformation of sulfur in
the corpse, 32.

Sulfur-auratum, 95,

Sulfuric acid, 82, 85,

Bulfuric acid, as a reagent, 89, 53. Tetanus-antitoxin, 149,

Sulfuric acid, secreted by snails, 160, | Tetanus-cultures, 149,

Sulfuric ether, 126; see ether, | Tetanus, late, G0.

Sulfurous acid, 51, '[ Tetanus-poison, 15.

Suppuration, poisons productive of,78, | Tetra-ethylammonium, 153,

Tetragenin, 148,

Burinamin, 144.
Surviving organs, experiments on, 55, | Tetrahydrenaphthylamin, 73.
Suzotoxin, 149, Tetramethylene-diamin, 144,
Synanceia brachio, 107, Tetrodon, 107, 121,
Syntonin-formation, 82, Thalassophryne reticulata, 107,
Symptoms of intoxication, 14, | Thalictrum, 156.

Thallin, 148.
Tabanus, 106, 161, Thallium chlorid, 53.
Tachyeardia, 6. Thallophytes, 155,
Teenia, 160, Thea chinensis, 122,
Tamus communis, 108, 159, Thebain, 122, 47, 51.
Tanacetum-camphor, 124. Theobromin, 145.
Tanacetum vulgare, 124, 157, Theophyllin, 122, 145.
Tanniec acid, 165, 151, | Thiophen, 168,
Tannie acid, as antidote, 23. | Thlaspi, 156.
Tannic acid, as a reagent, 51. | Thomas' method, 406,

Thuja, 35, 159
Thymelsa, 158,
Thymeleacese, 108,
Thymol, 43,

Tannic acid of nutgalls, 11,
Tannin, 51.

Tanret, i,

Tapeworm, 160,

Tar, 16. Thymus, 158, 145,
Tarakane, 161, Thyroid gland, 150.
Tarantula, 107, Time of reaction, 61.
Taraxacum, 157, Tin, 95, 83, H3.
Tartar-emetic, 93, | Tinctura cantharidum, 1086,

Tartarus stibiatus, 05; see potassium- | Tithymalus, 109, 158,

antimonyl tartrate. Toads, 161, 6.
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Toads, odor of, 7.

Toad-poison, 90, 92, 133, 147,

Tobacco, 122, 6, 34,

Tobacco-smoke, 145,

Toluidin, 116, 17.

Tolupyrin, 126.

Toluylenediamin, 1T

Tomato, 113.

Tophi, 153,

Toxalbumins, 106, 107, 112, 161.

Toxalbuminuria, 151,

Toxicodendronic acid, 108,

Toxicoses, endogenous, 3,

Toxiresin, 130, 24, 28, 136

Toxopepton, 149, 10,

Tracheata, 161.

Tracheotomy, 21.

Trachinus draco, 107.

Trachinus vipera, 107,

Transfusion, 22,

Transfusion, as antidotaric treatment,
119,

Trapp, Julins, 171.

Treatment of cases of poisoning, 21.

Trematodes, 160,

Tribrommethane, 126 ;
form.

Trichina spiralis, 160.

Trichinosis, 1350,

Trichloraldehyde hydrate, 126; see
chloral hydrate.

Trichlorethyl-glyeuronic acid, 128,

Trichlormethane, 126; see chloroform,

Tri-ethylamin, 144,

Trimethyladenyl dioxid, 145.

Trimethylamin, 144, 111,

Trional, 126, 17.

Triton cristatus, 103,

Triton-poison, 147,

Trochosa singoriensis, 107.

Trollius, 156.

Trommer, 171.

Tropa-cocain, 122,

Tuberculin, 149,

Tuberculoidin, 149,

Tuberculosis, poison of, 13, 149,

Tirk-Setchenow’s experiment, 61,

Tungsten, 6; see wolfram,

gee  bromo-
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Tungstic acid, 33; see wolframic acid,
Tulipa Gesneriana, 138,
Tulipin, 138,

Turbellaria, 160.

Turbo, 160,

Turmeric, as a reagent, 93,
Turpentine, 7.

Turritus, 150,

Typhotoxin, 148,

Typhus, bacilli of, 148, 151,
Tyrosin, 11, 99, 147, 166, 169,
Tyrotoxin, 140, 141, 149,

Udransky, 162,

Ulex europaeus, 124, 157,

Ulexin, 124.

Ulmaria, 157.

Ultzmann, 171.

Umbelliferss, 157.

Umbelliferon, 123.

Undecan, 106, 161,

Uremic affections, 152,

Uraninm, 92,

Uranium, =alts of, 18,

Uranium-sulfuric acid as a reagent,
al.

Uratsemia, 158.

Urea, 143, 152, 166,

Urechitoxin, 75.

Urginea Secilla, 138,

Uric acid, 153, 145; compare 123; sea
coffein.,

Urochloralic acid, 127,

Urolencinic acid, 153,

Uterus-poisons, 57,

Urtica, 158,

Urticacess, 158,

Uslar, von, and Erdmann's method,
46,

Uva ur=i, 146.

Waccaria, 156.

Vaccinium, 157.

Vagus of the heart, action of, 63, 4,
63, GG, T0.

YValentin, 171,

Valeriana, 157,

Valerianella, 157.



ALPHABETICAL INDEX. 201

Vanadium-sulfuric acid, 51. Vomitives, 59,
Vanilla-beans, 16. Viy-Sonnenschein's reagent, 49,
Varnished skin, 13. Vulpinic acid, 124, 1235,
Varnished rooms, recently, 12,
Vasomotors, 68, Wagner, 168,
Vasomotors, poizons involving, 57, Wasp, 106, 161,
Vasomotoric-centre, 65, Wasserblan, 105.
Vaughan, 149. Water, distilled, 90,
Vellarin, 1049, Water-gas, 118,
Venison of haut-goit, 12. Water-salamander, poison of the, 103.
Veratridin, 124, 181. Wayne, 172,
Veratrin, 124, 131, 15, 47, 51, 75. Willow, 158; see salix,
Veratrin-curve, 60, . Wine, coloring matter of, 165.
Veratrin, detection of, 172, Wenzel, 172.
Veratroidin, 124, Wenzell's reagent, 51.
Veratrum, 159, Weppen, 172,
Veratrum album, 124, Wermuth, 47, 124; see absinth.
Veratrum nigrum, 124, Wetzel, 172,
Veratrum sabadilla, 124, 47, 51, Weyl, 172.
Veratrum-zeeds, 135, | White-lead, 983,
Veratrum viride, 124. Whooping-cough, poison of, 145, 1458,
Verbaseum, 158, Williams' experiment, 55, 62, 64,
Verdigris, 97, 35. Wolfram, 6; see tungsten.
Yernin, 145. Wolframic acid, 58: sea tungstic acid.
Yertebrata, 161. Wormwood-seed, 130,
Vespa crabro, 106, 161. Wurster, 172
Vespa vulgaris, 106, 161.
Vesselz, poisons involving, 55. Xanthalin, 123,
Vetch, 145. Xanthin, 145.
Vetch, sprouts of, 144, Xanthin-substances, 13,
Viburnum, 157, Xanthoprotein, 82,
Victoria-blue, 103. Xanthopsia, 130.
Vinca, 138, Xylocopa violacea, 106, 161.
Vineetoxicum, 155,
Vinyleholin, 144, Yeast, putrefaction of, 143, 149,
Viola, 156,

- Violet, 8. | Zaaijer, 4.
Vipera ammaodytes, 1067, Zaleski, Stan, v., 172,
Vipera berus, 107. Zea mays, 110.
Vipera redii, 107. | Zeissl, 172.
Viscum, 157. | Zincum carbonicum, 97.
Vitali, 171. Zinenm oxydatum, 97,
WVitriol, blue, 97; =zee bluestone and | Zine, 54, 97, 92,

cupric sulfate, Zine carbonate, 97,

Vitriol, green, 82; see ferrous sulfate.  Zinc chlorid, 97,
Vitriol, oil of, 82; eee sulfurie acid. | Zine sulfate, 97.

Vitriol, white, 97; see zinc sulfate. | Zine vitriol, 97,
























