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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












































































































































































































































































































































































































































































































































































































