A manual of legal medicine : for the use of practitioners and students of
medicine and law / by Justin Herold.

Contributors

Herold, Justin, 1861-1942.
Royal College of Physicians of Edinburgh

Publication/Creation
Philadelphia; London : J.B. Lippincott, 1902.

Persistent URL

https://wellcomecollection.org/works/a7fy6tpe

Provider

Royal College of Physicians Edinburgh

License and attribution

This material has been provided by This material has been provided by the
Royal College of Physicians of Edinburgh. The original may be consulted at
the Royal College of Physicians of Edinburgh. where the originals may be
consulted.

Conditions of use: it is possible this item is protected by copyright and/or
related rights. You are free to use this item in any way that is permitted by
the copyright and related rights legislation that applies to your use. For other
uses you need to obtain permission from the rights-holder(s).

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org




i e
e S

A P R TR T T g o
]

Tl e, g, e -0 L
o e e i o o i

T
a e
P gy o e e

A il e

PR i = " 4 . i K]
s v " . N v Ay
i T St i
s ._... e ein f


















- -

T e e T R i e, R ] e

T e T R | T

B i

- E'RE FiAGE

THE preparation of the following pages was undertaken at various times,
during such brief intervals of leisure as the writer could spare from his pro-
fessional duties. In offering the work to the legal and medical professions
and to coroners, he fully realizes the fact that the field 1s already occupied
by many excellent works on medical jurisprudence ; but he long since became
convinced, from his experience as a coroner's physician, of the need of a
work of a somewhat different character, for the special use of those whose
duties are such that they have neither the time nor the inclination to devote
to the consultation of the more pretentious works now to be had.

The object of a great majority of medico-legal students, even of those
who pursue a collegiate course, is not so mueh to familiarize themselves with
minute details of facts or theoretical discussions as to understand the great
principles of the science and the leading facts which serve for its founda-
tion. To facilitate the accomplishment of this purpose is the object of the
present work. In preparing it the writer makes no pretensions to originality,
nor does he profess to be giving information that is in itself entirely new ;
but he does claim that he has prepared a book of medium size in which the
attempt has been made not only to embrace the contents of the more elab-
orate and classic works, but to present them, together with original material
hitherto unpublished, condensed into a comparatively small, but not too
scant, space. As already intimated, the greater part of the matter has been
drawn from the actual practice of the recognized medical jurists of the day,
while a not inconsiderable portion of the book’s contents reflects the actual
practical experience of the writer himself. Recognizing that the work should
be true to the science which it portrays, and present in exact proportion
all its important features, yet at the same time be as practical as possible, the
writer must acknowledge that the acme of this desideratum was reached only
after considerable effort. So various and comprehensive are the subjects of
legal medicine and toxicology at the present time, that the writer earnestly
trusts that the magnitude of the work has in no manner interfered with
that proper consideration of the different subjects which a work of this scope
should exhibit, for he has endeavored to produce a volume which will fulfil
all these requirements.

It is a curious fact that in no part of the civilized world is the subject of

legal medicine more neglected as a scientific study than in this country ; and
iii
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it may not be amiss to state right here that the present system of teaching
this highly important branch of medicine in the medical colleges of the
United States is highly defective ; in reality, there are but a score (if that
many) of institutions which treat of the subject at all, and even in these the
study is by no means compulsory. Hence it is that the ignorance of medical
witnesses as regards forensic questions is so wofully palpable. The well-edu-
cated physician, even though he be acquainted with all the other branches of
medicine, is utterly incapable of solving important questions of medical juris-
prudence, He is completely baffled when confronted by such intricate ques-
tions as those embracing infanticide, strangulation, suffocation, drowning, or
others. And why is it that he displays such gross ignorance, notwithstand-
ing the fact that he is well versed in all other branches of medical science?
The plain reason is that none of the conditions of forensic importance are
subject to solution by theoretical principles, but are comprehensible only
when studied alone as facts. Young graduates in medicine are very often
summoned hastily to cases which involve questions of medico-legal interest,
when, to their utter dismay, they are confronted with the hopelessness of
their position. What is such a person to do? To give an illustration :
suppose a man has just been found dead from submersion in water, and
the newly made doctor is called. His duty, as outlined for forensic pur-
poses, will be to discern between death before immersion and death from
submersion ; whether any injury which may be detected was of anfe- or
post-mortem origin, etc. It is also his duty to ascertain whether the indi-
vidual was strangled and then thrown into the water ; whether he was
drowned ; whether arficule mortis was apparent when he fell into the water ;
or whether the person was in his usual good health at the time. There
is no time for the hasty looking up of books, and, as foul play is suspected
and a coroner's jury summoned to consider the results of the post-mortem
examination, we can well imagine the awful responsibility which rests upon
the physician ; for it is possible that persons may be apprehended or sub-
jected to trial for homicide on his testimony. Such an experience is liable to
confront any physician, and may actually be presented within a very short space
of time subsequent to his graduation. Hence the importance of improving
and elevating the position of legal medicine in the medical institutions of
this country. It 1s time that the attention of both the professions of medi-
cine and law should be at least directed to this, the greatest deficiency in our
medical education. Graduates of medicine should not be cast adrift by their
alma maters without appreciating their responsibility to the State, and it
becomes the bounden duty of every institution of medical learning to at least
equip their students with a knowledge of the more important of forensic
questions.

In the present volume ﬂverything that is practical and useful has been
inserted, and all idle and superfluous questions which are still sud Judice
are dispensed with. Simplification has been the motto of the writer, so that
any person possessing ordinary intelligence may benefit thereby.
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This book is divided into two parts. The first relates to Toxicology.
The body of the work commences with a short dissertation treating of prin-
ciples, or, in other words, furnishing the reader with the medical and legal
definitions of a poison, together with the administration, effects, absorption,
elimination, and antagonism of these deleterious substances. The second
chapter of the first part, entitled Evidences of Poisoning, includes remarks
relative to poisoning in the living, evidences from the symptoms, dis-
eases simulating poisoning, and the general treatment of these cases. The
Evidences in the Dead Subject are then discussed, together with questions
of forensic importance relative thereto. Chapters III. and IV. embrace the
rules and duties to be observed in poison cases, and the classification of
these substances. The remaining chapters of Part 1. are devoted to a dis-
cussion of the various drugs, with the exception of Chapter XVI., which
comprises those poisons formed during the process of decomposition,—
ptomaines and other putrefactive products. Embalming in its medico-legal
aspect is also included here. The more important poisons (morphine and
opium, nux vomica and strychnine, belladonna and atropine, arsenic, hydro-
cyanic acid, phosphorus, etc.) have received special attention.

The science of toxicology is rapidly progressive, and, in order to keep
fully up with its advancement, new matter has been introduced, and such
changes and modifications made as the progress of the science seemed to re-
quire. New cases have also been added (zide Appendix), notably those of
Carlyle W. Harris, Dr. Meyer, Holmes, and Dr. Robert W. Buchanan. These
add to our knowledge the various phases of the respective poisons with
which the cases are associated.

The second part of this work relates to Forensic Medicine proper. Within
its limits will be found every subject of importance relative to this branch of
medicine, with the exception of insanity and its allied branches.

Under Chapter XVIL. the Powers and Duties of Coroners are defined.
This part also includes The Criminal Court, Evidence, Ordinary and Expert
Witnesses, and Dying Declarations. Other chapters include the Phenomena
and Signs of Death ; Presumption of Death and of Survivorship ; Hairs and
Fibres; Burns and Scalds ; Death by Heat and Cold ; Death by Starvation ;
Railway Injuries ; Feigned Diseases, etc. ; Pregnancy ; Criminal Abortion and
Infanticide ; Legitimacy, Inheritance ; Impotence, Sterility ; Rape; Life
Insurance ; Medical Malpractice ; and the Medical Examination of the Living.

Under Medico-Legal Autopsies (Chapter XX.), special reference has been
made to the technique of post-mortem examination. Since the medical ex-
aminer should work unencumbered by the minute consideration of the
various appearances of pathological changes, which but decrease the value
of the various practical details, only general and comprehensive statements
have been made. In Chapter XXII. (Personal Identity) will be found a
synopsis of the Bertillon System of Identifying Criminals. This system of
identification, which is in use in various parts of Europe and this country,
was adopted by the Police Department of New York City, March 6, 18g6,
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to replace the former antiquated methods, This system of measurements
and descriptions, together with the photographs of criminals, may be said to
furnish an almost perfect test of identification. Commissioner Andrews, in
his report to the Board of Police Commissioners of New York City, says
that *‘ the system is not a means of detecting crime and criminals in the first
instance, but a means of identification, and a complete, accurate, and indis-
putable record of the criminal classes. There are now in the department
three thousand photographs of criminals. While of service, these are mani-
festly inadequate and primitive. In the central office of the prefecture of
police in Paris there is now the fullest and most detailed record by the Ber-
tillon system of more than one hundred and fifty thousand of the chief
criminals of Europe. The things which commend the system most are the
reliability of the standard of measurements and the ease of index. The
Chinese use the imprint of the thumb, which, while interesting and reliable,
is impossible of index. The success of the system depends upon three facts,
which Bertillon considered of great importance, and which many years of
experience have rendered indisputable :

* First. The almost absolute fixity of the human skeleton, beginning at and
after the twentieth year of age.

" Second, The extreme diversity of dimensions which the human skeleton pre-
sents when one subject is compared with another.

* Third. The facility and relative precision with which certain dimensions of
the skeleton are capable of being measured.”

The measurements adopted were as follows :

“ Firsf. Three body measurements, consisting of height standing, stretched-out
arms, and height sitting.
“Second. Four head measurements, consisting of length of head, width of head,
length of right ear, and width of the same organ,
‘ * Third. Four limb measurements, consisting of length of foot, length of left
middle finger, length of left little finger, and length of left cubit.”

** All these measurements can be taken in a few minutes by an ordinary
operator.”  (The reader is referred to page 199 for a more detailed descrip-
tion of this system.)

Under Chapter XXIV. the consideration of Blood-Stains is taken up.
In this connection might be mentioned the incorporation of the opinions of
the latest authorities regarding the medico-legal importance of the red blood-
globules in homicide cases. This is one of the largest chapters in the book,
and embraces such important subjects as the Form and Direction of Blood-
Spatters, the Effects of Reagents, the Preliminary Examination of Suspected
Stains, etc.

The largest portion of the work is devoted to the medico-legal consid-
eration of Wounds. This subject is treated of as Wounds in General,
Wounds Regionally Considered, and Gunshot Wounds, the whole being

._.‘- r.- ... ol
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dilated upon in three chapters,—i.e., Chapters XXV., XXVI., and XXVIIL.
respectively. Violent Death from Different Forms of Apncea is discussed
in Chapters XXIX., XXX,, and XXXI., the subjects, treated in the same
order, being Suffocation, Strangulation and Hanging, Drowning, together
with the Medico-Legal Aspects of Electricity, including the maode of judicial
execution in New York State (Electrocution) and the Effects of Lightning.

At the end of the book will be found an Appendix, which gives various
important cases, etc.

The writer has now to return his most grateful thanks to Civil Justice
George F. Roesch, of the Fourth District Court of this city, for his exceed-
ingly interesting chapter on Pharmaceutical Jurisprudence. He also has en-
deavored, to the best of his ability and recollection, to acknowledge, in the
course of the work, the sources from which he has culled information. The
extracts from other writers have been introduced in their original language,
except in those instances where it was deemed necessary to make some
slight changes to incorporate the quotation the better with the passage with
which it comes in connection. Among the works from which the writer
has extracted freely, and to which acknowledgments are due, are the elab-
orate and standard ones of Witthaus, Hamilton, Tidy, Reese, Taylor, Whar-
ton and Stillé, and others (zide Bibliography of Authorities, Appendix).

The writer has endeavored to adhere to a systematic arrangement through-
out the work. This has been done as far as was practicable, but in certain
instances it has been departed from ; especially was this the case where it
became obligatory on his part to introduce new facts that had arisen after
the parts of the book to which they belonged had been finished. The table
of contents and the index have been prepared with extreme care, so that the
detached pieces of information referred to above will be readily found when
looked up.

Should any errors of commission or omission be discovered by readers,
the writer asks their indulgence, as the work has been prepared in the midst
of a busy professional career.

Justin HEROLD.
New York Citv, September, 1897.
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12 A MANUAL OF LEGAL MEDICINE

utilized for the criminal administration of poison. It is usual for poisons to
act more rapidly when given by the mouth than by the rectum or vagina ;
still more so when introduced into the system by hypodermatic injection ;
and most powerfully when thrown directly into the blood. The inhalation
of poisonous vapors or gases through the respiratory tract affects the system
with remarkable rapi.l:iit}', because of the activity of absorption being superior
to that of most other mucous membranes.

Poisons may be administered in the form of solids, solutions, or gases
and vapors, alone or in combination with various matters.

The legal significance of a poisonous or non-poisonous material is not
affected by the mere size of the dose of a poison, and no distinction exists
between the two ; thus, half an ounce of oxalic acid may prove as fatal as
half a grain of strychnine.

Effects of Poisons.—The effects of poisons are usually considered as
local and remote. The Jocal effects are the direct impressions produced on
the tissues of the body with which the deleterious material comes in contact.
These effects are mainly of three kinds,—viz., (1) Corrosion, or chemical
decomposition, as is observed in the effects of the strong alkalies and mineral
acids on the mucous coats of the stomach and intestines ; (2) frritation, the
extremes of which are simple inflammation or redness and ulceration or
gangrene. Irritation or inflammation frequently follows the use of corrosive
sublimate ; (3) A focal specific effect, which is manifested by certain poison-
ous substances, on the sentient terminals of various nerves, as is experienced
on the local application of aconite, prussic acid, etc.

The remote effects of a poison are those results which are produced on
argans situated at some distance from the part to which the substance has
been applied ; for example, opium, after having been taken into the stomach,
exerts its peculiar narcotic effects on the brain.

Frequently a poison may act both locally and remotely, as cantharides,
for instance, which affect the part to which they are applied, in producing
blisters ; their remote effects influencing the kidneys and bladder, causing
strangury and occasionally bloody urine. Most poisons, however, no matter
in what way they are introduced into the body, are rapidly absorbed and
disseminated through the blood, exerting their influence on those organs
which are peculiarly sensitive to their action. In this manner the poison
soon reaches some one of the great centres of life,—the brain and spinal

cord, the heart, and the lungs,—and there spends its effects. Thus, opium /

exerts its narcotic effect on the brain ; digitalin or prussic acid acts on the
heart, causing asthenia ; strychnine produces tetanic convulsions by attacking
the spinal cord ; and so on with other poisons which have an elective affinity
for various organs.

Absorption of Poisons.—A poison to produce its peculiar effects on
the system must pass into the blood,—that is, it must be absorbed into the
general circulation. The degree of absorption depends, to a certain extent,
upon the diffusible nature of the poison itself, for it is a well-known fact
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that some agents are more readily taken up by the system than others.
Another point of interest is that some textures possess the power of absorp-
tion through them more than others ; serous membranes, for example, permit
of absorption more quickly than mucous membranes. On account of the
impermeable nature of the skin, absorption is sluggish through the unbroken
cuticle. Poisons taken into the empty stomach manifest themselves by their
specific effects in a short space of time, and act much more rapidly than
when that viscus is loaded with food. Some poisons are rapidly taken into
the general circulation, while others are slow in showing their effects.

The proofs of absorption are shown by the detection of the substance in
the blood, secretions, or various viscera of the body. The discovery of a
poison in the stomach by the toxicologist would not be absolute proof as to
the cause of death in an individual supposed to have been poisoned, because
cases are recorded where the deleterious agent has been introduced after life
has departed. Hence, the duty of the examiner is to ascertain the existence
of the poison, in the adserbed state, in various other viscera,

The rapidity with which absorption takes place will depend on the solu-
bility of the substance emploved, the relative fulness of the blood-vessels,
and the nature of the surface to which the poison is applied. Bleeding or
purging through depletion of the vascular system will favor absorption.

Elimination of Poisons.—The elimination of a poison takes place
through the agency of the various excretions, such as the bile, urine, saliva,
pancreatic fluid, and perspiration. Elimination is not an immediate result
of the passage of a poison through the different organs, for a portion of the
substance is deposited for a variable period of time in the organs and tissues.
This deposition usually occurs in the following order as to quantity : the
liver, spleen, kidneys, heart, lungs, brain, pancreas, muscles, and bones.
(Gaseous poisons are eliminated at once by the lungs without deposition.

Some poisons are eliminated or deposited more rapidly than others,
which goes to show that the time required for either of these processes will
depend entirely upon the poison itself and the state of the patient’s system
at the moment of its ingestion. For example, some poisons make their ap-
pearance in the urine within a few minutes after being taken into the body.
Arsenic may be found in the liver a few hours after its administration. The
salts of lithium pass through the entire circulatory system after the lapse of
some minutes, and may be found in the perspiration. With various other
poisons a greater length of time is required for their elimination ; antimony,
for instance, being found four months after its ingestion.

The proportion of poison circulating in the capillaries at any one time to
that found in the stomach is exceedingly small, but it is sufficiently large to
create the impression that its influence is of a noxious nature. It is, in fact,
due to this small portion of poison that the deleterious effects continue so long
as the circulation of the blood goes on in the capillary vessels. The poison
which becomes stored in the stomach or in other organs, for the time being,
is really innocuous, and remains so until again taken into the circulation.
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Disease modifies the action of poisons. Enormous doses of opium can
be taken in certain affections like cerebro-spinal fever and peritonitis. The
tolerance of alcohol is manifest in typhoid fever, etc. Persons suffering
from such diseases as inflammation of the brain and apoplexy are very sus-
ceptible to opium, as also are nephritics. It is important to remember that
absorption is slow in certain conditions of the alimentary canal, as in some
of the stages of cholera and yellow fever, during a congestive chill of the
gastro-enteric variety, etc. Absorption may not take place at all during
profound narcosis.

A state of the system particularly proof against the effects of powerful
poisons is not easily found. Cases of acquired idiosyncrasy are very rare,
for the peculiarity appears to be a congenital condition.

Antagonism of Poisons.—The researches of Ringer, Frazer, and
others have demonstrated the fact that there exists an antagonism between
certain polsons.

The experiments of these observers prove a physiological and a toxic
antagonism. Ringer observes that toxic doses of the calcium salts produce
complete ventricular contraction in the frog's heart, the animal succumbing
to the influence of the drug, with the heart in systole. On the other hand,
relaxation of the ventricle and death in systole follow poisonous doses of the
potassium salts. The physiological effects of these salts can be neutralized,
however, by a careful regulation of the dose, whereby the healthy action of
the heart is restored.

Certain other poisons, such as veratrine, morphine, aconite, and conium,
are more or less neutralized by the following antagonists, respectively :
potash salts, atropia, digitalis, strychnine, etc. On the same principle many
other poisons are found to possess a similar antagonism.

CHAPTER 1L

EVIDENCES OF POISONING.

Remarks relative to Poisoning in the Living Subject—Evidences from the Symptoms
—Diseases simulating Poisoning—General Treatment of Poisoning—Evidences
of Poisoning in the Dead Subject—Remarks—Evidences from Post-Mortem Ap-
pearances—Chemical Analysis—Experiments on Living Animals—Post-Mortem
Imbibition—Circumstantial Evidence—Medico-Legal Queries.

THE chief characteristics of poisoning are afforded by the symptoms,
which usually make their appearance shortly after the ingestion of food,
drink, or medicine. Sudden illness occurring in a healthy individual after
::;WHIIQW'ing any substance strongly suggests a suspicion of poisoning, which
15 much strengthened if several persons are affected in the same way, after
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having partaken of the same food or drink. It is EKI:I’L‘LmEI}' difﬁcult to
determine, from the symptoms alone, whether a person is su‘ffermg from
poisoning or not, for there are various other circ1:11:nﬁt;1|:1c:es w}'nc:h must be
taken into consideration before arriving at any positive diagnosis.

A correct knowledge of the symptoms, however, furnishes the chief evi-
dence of poisoning in the living, and it becomes of paramount importance
for the physician to be familiar with them as they arise, and be able to
differentiate between the signs of poisoning and those following the course
of natural diseases.

There are many affections the symptoms of which bear close resemblance
to those caused by the ingestion of poisons. Thus, cholera, cholera morbus,
ulcer of the stomach, peritonitis, etc., present similar signs to various forms
of poisoning. The symptoms of apoplexy, epilepsy, tetanus, convulsions,
etc., are very much like those occasioned by the narcotic and neurotic
poisons. Rupture of the intestines, of the biliary ducts, uterus, or Fallopian
tubes, aneurism, etc., have been confounded with cases of poisoning,

If each poison presented its own characteristic symptoms, there would
be no better evidence of the existence of poisoning ; but, as such is not the
case, it becomes obligatory on the part of the toxicologist to use other
methods, such as making a chemical analysis, ete., of the various parts of
the body, ere arriving at any definite results.

Evidences from hs Symptoms.—The effects of most poisons are
very rapidly produced, and, as mentioned above, their chief characteristic is
their sudden appearance in a perfectly healthy person, soon after taking food,
medicine, or drink. On the other hand, it is well to remember that there
are many exceptions to these rules. Thus, very small quantities, given at
intervals, may delay the appearance of the symptoms, which usually come on
gradually, as in cases of slow poisoning. These may be easily mistaken for
those arising from disease. Again, the individual poisoned may have an over-
loaded stomach, or be suffering from disease for which medicine may have
been administered, thus aggravating or delaying existing symptoms. The
fact must not be overlooked that the symptoms of poisoning may remit for a
time. And, lastly, the symptoms are, as a usual thing, uniform in their nature
throughout their course, and more or less rapid toward a fatal termination.

The symptoms of poisoning are usually ushered in with viclent pain,
vomiting, purging, and convulsions ; or there may be delirium, or great
drowsiness, as is observed in opium narcosis.

The chief characteristic of the corrosives is their destructive action on the
tissues with which they come in contact. There is always intense thirst, with
a hurning p:!.i!'l in the throat and stomach, nausea, and 1'g|niting of matters
which contain shreds of mucus, darkened blood, and portions of mucous
membrane. Dysphagia and dyspncea are also prominent. After considera-
ble suffering the patient becomes exhausted, the face anxious and imploring,
the pulse being small and frequent and the skin cold and clammy. The
symptoms indicate the corrosive action of the poison,
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(Among the different classes of corrosives are the mineral acids, the
caustic alkalies, their carbonates, and corrosive sublimate. Carbolic acid,
strong solutions of oxalic acid, etc., belong to the organic class of cor-
rosives. )

The #rrifant poisons cause burning and constriction in the cesophagus
and throat, pain in the stomach and intestines, nausea, vomiting, thirst,
purging, bloody stools, dysuria, and an irregular and feeble pulse.

(Irritants may be of two kinds,—viz., local irritation, such as is produced
by the principal vegetable irritants, the less active metallic poisons, and irri-
tant gases, and specific remote effects, such as are the result of poisoning by
arsenic, antimony, lead, copper, cantharides, etc.)

Poisons which act on the brain are divided into three classes,—viz., the
opium group, producing sleep ; the belladonna group, producing illusions
and delirium ; and the aleokol group, producing exhilaration, followed by
sleep or delirium.

The symptoms arising from the first, or gpium grouwp, are giddiness,
headache, tinnitus aurium, dimness of vision, contraction of the pupils, con-
fusion of the intellect, and drowsiness, merging into insensibility. Breathing
is stertorous, and the skin is cold and clammy.

The second, or belladonna group, causes dilatation of the pupil, spectral
illusions, thirst, dryness of the throat and mouth, and delirium. There may
be paralysis and tetanoid convulsions.

The third, or alcoko! group, exhibits the loss of power of co-ordination
and of muscular movement, excitement of the cerebral functions and of the
circulatory apparatus, diplopia, profound sleep, and deep coma. Delirium
tremens 1s characteristic of the chronic form of alecholism.

Of the poisons acting on the spinal cord (strychnine, brucine, ete.), the
leading symptom is the tetanic spasm, which lasts from one to five minutes,
with intervals of perfect relaxation. Other poisons than strychnine, etc.,
may produce tetanic convulsions, and it is well to recollect this, although
the diagnosis is usually not very obscure nor difficult, as the tetanus in this
instance will be generally complicated with other symptoms, whereas in
strychnine-poisoning the one great and prominent sign is the tetanic spasm.

Poisons affecting the heart, among which are oxalic acid and the oxalates,
digitalis, aconite, prussic acid, and tobacco, cause death by sudden shock,
syncope, or collapse. Those acting on the lungs, such as carbonic acid gas,
ete., produce asphyxiation.

Poisoning is frequently feigned, and at other times imputed. A poison-
ous draught is sometimes substituted for a harmless medicine.

Diseases simulating Poisoning.—The differential diagnosis between
strychnine-poisoning tetanus and that arising idiopathically is as follows : In
the tetanus of the former the development of the symptoms is accomplished
in a few minutes ; the trismus may be absent, or it is imperfect. The opis-
thotonos is very violent, and appears early in the convulsion. The spasms
are clonie and intermittent, and deglutition is peculiar, but perfect. In the

2
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tetanus of idiopathic origin the supervention of the symptoms is gradual,
though being at first rather obscure. The earliest and most prominent
symptom is the condition known as lockjaw (trismus), which is almost per-
fect in its form. The trismus is followed by stiffness of the trunk and
extremities ; the facies fetanica is much more marked than in strychnine-
poisoning. The spasms are fonic and very persistent. Intermissions rarely
occur. Deglutition is very difficult and tedious, on account of the locked
condition of the jaws, and, when the mouth is spasmodically closed, impos-
sible.

Epilepsy and hysteria likewise produce convulsions similar to those just
mentioned ; but the general history of the case, together with the nature of
the spasms, with the rapid alternations of relaxation and contraction, and the
rarity of fatality, will assist materially in reaching a correct diagnosis.

Coma and insensibility are prominent symptoms of many of the diseases
of the nervous centres which greatly simulate those occasioned by narcotic
poisoning.

The greatest difficulty which confronts the toxicologist consists in differ-
entiating between the symptoms of poisoning and those of disease. The
diseases which closely simulate poisoning by the corvosives and irritants are
acute gastritis (rarely occurs idiopathically), Asiatic cholera, cholera morbus,
gastro-enteritis and all acute inflammations of the alimentary canal, perito-
nitis, ulceration of the stomach, ileus, and hernia. The diseases which re-
semble newrofic poisoning are epilepsy, apoplexy, inflammation of the brain,
and various affections of the heart.

Asiatic cholera produces symptoms which resemble the action of tartar
emetic, such as the cramps, nausea and vomiting, rice-water evacuations,
extreme weakness, etc. Blood 15 seldom found in the vomit of cholera,
while it is of common occurrence in irritant poisoning. Purging is an early
symptom in this disease, being somewhat slow in making its appearance in
poisoning. Pain and constriction are rare.

Cholera morbus bears a close relation to arsenical poisoning and other
irritants. Reese' mentions two cases, which came under his notice, where
arsenical poisoning was mistaken for cholera morbus by the physician in
attendance. Gastro-enteritis, peritonitis, ulceration of the stomach, ileus,
and hernia strongly resemble, in their symptoms, those of the irritant poisons.

In apoplexy, symptoms are presented which bear close resemblance to
those of opium-poisoning. It is necessary for the observer to note the gen-
eral premonitory symptoms, and also to recollect that apoplexy usually
attacks the aged. The apoplectic sleep is frequently most profound, and it
is often impossible to arouse the patient.

Epilepsy may be confounded with the symptoms of prussic acid. The
arrival at a correct diagnosis will be guided by considering carefully the
history, the chronic nature, and the peculiarity of the epileptic paroxysms.

* Medical Jurisprudence and Toxicology. Third edition, Philadelphia.




TOXICOLOGY 19

Similar symptoms to those caused by narcotic, etc., poisoning take place
in hydrocephalus, fever, ur@mic poisoning, and injuries or blows on the head.

General Treatment of Poisoning.—The first indication is to eliminate
the deleterious substance from the system, and meanwhile, if possible, pre-
vent its absorption.

Some poisons act as their own antidotes by producing an emetic effect,—
that is, they evacuate the contents of the stomach. When such is the case,
the use of warm water will materially aid in removing any small particles,
tenacious mucus, ete., which might adhere to the walls of that organ.

If free vomiting does not occur, then recourse must be had to the stomach-
pump or tube, because the use of this instrument is not attended with the
exhaustion that is liable to succeed repeated vomiting produced by the free
administration of emetics. This method, however, is not always admissible
or convenient, and the use of emetics is necessary. A good rule to follow is
to never wait for a remedy, if an imperfect one is at hand, for that is best
which is readiest. :

Of the many emetics, the sulphate of zinc, in twenty-grain doses, is the
best. Sulphate of copper, in six- or eight-grain doses, has been effectual in
certain instances where other emetics have failed, as in the poisoning of nar-
cotics ; its action, however, is of an irritant nature, and may increase instead
of diminish the poisonous effect.
~ Other methods of producing an evacuation of the stomach contents are
by giving copious draughts of lukewarm water, tickling the fauces with a
feather, or allowing the patient to drink warm water impregnated by one or
two teaspoonfuls of ground mustard. A handful of common salt in a pint
of lukewarm water is also efficacious. The hypodermatic injection of one-
tenth of a grain of hydrochlorate of apomorphine may be administered when
the sufferer is unable to swallow ; its use, however, is rather depressing.

When discussing the antagonism of poisons, reference was made to the
character of the antagonism existing between certain poisons. This was
found to be twofold,—viz., physiological and toxic. Therefore, when con-
sidering the treatment, the action of the anfidofe may be regarded as physio-
logical and chemical. Our object must be to neutralize the effects of poisons
on the general system by administering remedies of an opposite character.
Thus, for example, morphine antagonizes atropia, and atropia neutralizes
strychnine ; or, digitalis counteracts the poisonous effects of aconite, and
50 On.

If all these fail, the next process is to stop the action of the poison. This
15 accomplished by giving some antidote which will combine with the poison
in the stomach, forming a substance which is insoluble or inert. Ferri
oxidum hydratum cum magnesia, for instance, is the reputed antidote for the
arsenical preparations. -

In treating poisoning by the vegetable compounds it is well to make the
patient drink a pint of water containing ten to twenty grains of tannin, or
an infusion of green tea ; for the tannic acid unites with the poisonous alka-
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loids, and also with tartar emetic, forming compounds which are insoluble in
water.

For corrosive sublimate and other mercurial salts and the salts of copper,
albumen is the remedy. For the nitrate of silver, common salt in solution
is appropriately given. For the mineral acids, the administration of chalk
or magnesia, soap, and the alkaline carbonates is advised, or whiting from
the wall, etc., when other remedies are not available. Alkalies must be
avoided in oxalic-acid-poisoning, since they form poisonous compounds, and
the antidote to be given is magnesia and chalk.

Ammonia, potash, and soda are treated with vinegar or the diluted vege-
table acids.

When the poison taken is known, the chemical antidote is frequently in-
dicated with precision. For example, when carbolic acid and sugar of lead
are the poisons, they are rendered inert by administering a soluble sulphate,
as Epsom or Glauber's salt, the carbolic acid being transformed into a harm-
less sulpho-carbolate, and the sugar of lead into an insoluble powder.

Animal charcoal has been advocated as an antidote to poisons, although
its action is somewhat mechanical ; it has the power of absorbing alkaloids,
which may render it useful.

The third indication should be devoted to the relief of the suffering ex-
perienced by the patient and obviating the tendency to death. If absorption
of the poison has taken place, direct antidotes will be of little avail. The
relief of suffering is called for principally by poisons of a purely irritant class.
Cool, bland, and protective liquids relieve the burning pain experienced in
the stomach and intestines or the eroded condition of the mucous mem-
brane. Relief is hastened by the application of mustard to the pit of the
stomach ; but opium is our chief anodyne, particularly applicable in aggra-
vated cases. Attend to the shock, etc.

Our object must be to alleviate the symptoms as they present themselves.

Evidences of Poisoning in the Dead Subject.—In seeking for
evidences of poison in the dead body the legal physician must endeavor
to ascertain all the particulars which have already been incidentally touched
upon,—viz., the symptoms, etc., as indicative of poisoning in the living sub-
ject. Besides, the circumstances of the attack must be considered.

The evidence furnished by the fze at which death takes place after the
first occurrence of symptoms, like that derived from the symptoms, can
never be absolutely conclusive, although the more common poisons produce
their fatal effects within certain periods of time. Attention to this point
may be the means of denying a charge of poisoning, or, in other instances,
enable the observer to form an opinion as to the Aimd of poison adminis-
tered.

The legal physician may be called upon in court to specify the usual time
within which poisons prove fatal. Poisons differ from each other in this
respect, and the same substance will differ in its action when the form or
quantity is subjected to a change. Prussic acid, when given in large doses,
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may cause death i1 less than two minutes, but in ordinary cases of poisoning
by this substance life may be destroyed in from ten to twenty minutes.
Should a patient survive half an hour, the chances of recovery would be
favorable, Oxalic acid may prove fatal, when taken in doses ranging from
half an ounce to an ounce, within an hour, although cases are on record
where death resulted within ten minutes. The rapidity with which fatality
occurs will depend, to a certain extent, on whether the poison was perfectly
dissolved or not. Death has been prolonged to the fifth day in such poison
cases, The smallest amount of oxalic acid necessary to kill is one drachm.,

Poisonous doses of the strong mineral acids mark their fatality in from
nineteen to twenty-four hours. The shortest period of time at which death
takes place in nitric-acid-poisoning is one hour and three-quarters. Fatal
results have followed half an ounce of hydrochloric acid in two hours. Phos-
phorus causes death usually from the third to the seventh day. Arsenic
operates fatally in from eighteen hours to three or four days. In some
instances, however, it has caused death within twenty minutes.

Opium sometimes proves disastrous in three-quarters of an hour. The
average time may be stated at seven to twelve hours, and if the patient
survive the latter time, the chances of recovery are good.

These statements are merely average results, and it is of importance to
recollect that the fatal period may be lengthened or shortened, according to
all those circumstances which have been alluded to when discussing the
actions of poisons.

Attempts have been made to negative a charge of poisoning on the
ground that death may have been too rapid or too slow to justify the sus-
picion. Careful observation of numerous cases proves that fatal results may
rapidly follow the action of various poisons.

Unfounded suspicion of poisoning frequently arises where the death of a
person has been sudden. Unjust imputations are thereby often cast upon
innocent people. The fact must not be forgotten that there are many dis-
eases which commence suddenly and rapidly progress toward a fatal termi-
nation. For example, apoplexy or diseases of the heart frequently end
fatally instantly, or within an hour or so.

Of the poisons, prussic acid, for instance, acts fatally with remarkable
rapidity, while poisoning by opium is commonly protracted for several hours
before death takes place.

The additional evidences to be derived from the death of an individual
may be considered as follows :

Evidences from Post-Mortem Appearances.'—Although one of
the chief methods of determining whether a person has died from the effects
of poison, the evidences furnished by the post-mortem examination, lke
those derived from the symptoms, can never be but strongly suggestive,
because numerous diseases present very similar pathologic conditions.

' Vide Medico-Legal Autopsies.
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The exifernal inspection of the body may be of material assistance in
clearing up a case of supposed poisoning. For example, stains of the min-
eral acids may be noticed about the mouth, cheeks, tongue, and fauces, as
well as on the clothes of the person. Oeccasionally the odor of certain
poisons is noticed on the body, being much strengthened on opening the
corpse. Still, there are no external appearances upon which safe reliance
can be placed, as the effects of the acids just mentioned might have been
occasioned after death.

Among the post-mortem signs usually presented in poisoning may be
noted redness, ulceration, softening of the mucous membrane of the stomach
and intestines, and perforation.

The érritants act mostly upon the stomach and intestines, setting up irri-
tation, inflammation, and corrosion, and occasionally ulceration, perforation,
and gangrene. The coats of the stomach or other viscera may be thickened
or thinned and softened. On the other hand, the narcotic poisons present
no well-marked post-mortem appearances. The narcofico-irrifants may affect
the brain or the alimentary canal, or both. Occasionally, both the irritants
and narcotics produce fatal results, without presenting any very decided
changes in the body, and the proofs of the existence of the poison must be
searched for elsewhere, or by other methods.

Redness.—This is one of the most common post-mortem signs arising
from the administration of the irritant poisons. It is also a resultant of
many diseases,

frritant poisons produce redness of the mucous membrane of the stomach
and small intestines, which is also attendant in many instances of violent
death, such as hanging, strangling, suffocation, and drowning.

The congestion is at first of a deep crimson hue, which rapidly assumes
a brighter color when exposed to the atmosphere. The whole mucous
membrane of the stomach or intestines may be of this color, or it may be
confined to patches, dots, or striz, irregularly spread over the various sur-
faces. Its usual site is at the larger extremity of the stomach, although it is
sometimes noticed at the smaller end. On the other hand, the congestion
may be confined to the folds and prominences of the mucous membrane,

In the healthy state the mucous membrane of the stomach is pale or
white, or of a light-pink color. During the progress of digestion it becomes
somewhat reddened, which condition has been noted even after death.

Transudation of blood from the liver or spleen has produced a deep livid
color in the stomach. A somewhat similar change has been noted in the
intestines, as a resultant of post-mortem gravitation of blood, These differ-
ences, however, are not likely to be mistaken for the action of irritant poisons.

As a similar redness may be occasioned by disease, it will be necessary
to be familiar with the nature of the symptoms preceding death, or have
some chemical demonstration of the presence of the irritant poison in the
body. Redness of the mucous membrane of the stomach may be caused by
acute gastritis, gastro-enteritis, etc.
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Putrefaction alters the redness of the mucous membrane of the stomach
when circumstances are favorable to this process. This renders it difficult
to discern the cause of the discoloration. No definite rule can be advanced
regarding the length of time during which the redness of the stomach will
be recognizable, nor as to the changes produced by the process of putrefac-
tion. Taylor refers to two cases of arsenical poisoning where the appear-
ances of inflammation were apparent in the stomach and duodenum twenty-
eight days after burial ; and in another instance of poisoning by the same
substance nineteen months after interment.

As evidence of poisoning, redness can be relied upon as a safe sign only
when the origin of the discoloration is known, else it would be unsafe to trust
to this appearance alone, unless the poison were detected.

Uiceration.—This pathologic change is sometimes the result of irritant
poisoning. The mucous membrane of the stomach is usually found to be in
a state of disintegration,—that is, the membrane is removed in small circular
patches. In the ulceration caused by poison the resultant redness is diffused ;
the reverse is usually the case when due to disease. Ulceration from the
effects of various maladies is of more frequent occurrence than that arising
from the action of poisons.

In determining the cause of ulceration due to the irritants, the history of
the case previous to death will be of great assistance.

The difference between ulceration and corrosion is this : ulceration is a
vital process,—that is, the substance of the part is removed by the absorb-
ents as a result of inflammation. Corrosion is a chemical action, the im-
mediate contaay’ of the poison being necessary for the destruction of the
parts, which are decomposed and enter into combination with the cor-
rosive matter itself. Ulceration is slow in establishing itself, while the cor-
rosive action of a poison is often of instant occurrence.

Softening.—Softening of the coats of the stomach may be the result of
poison or of disease. Corrosives are the most frequent cause of this con-
dition, and it is important to note that their action will be observed also in
the mouth, fauces, and cesophagus, while in softening from the effects of
disease alone, the change will be confined to the stomach, most frequently
at its cardiac extremity.

Cases are on record where the appearance of the stomach was of a
hardened instead of a softened nature.

Softening of the stomach is by no means characteristic of poisoning.
Innumerable instances go to show the truth of this assertion. If produced
by the action of the irritant poisons, it is usually accompanied by other
decided marks of their action, the absence of which would negative all
suspicion of poisoning.

Perforation.—As with softening and other pathologic changes observed
in poisoning, perforation may be the result of disease as well as of poison.

Perforation may be the result of corrosion or ulceration. Where the
strong mineral acids have been taken, the perforation will be large and
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most positive, although satisfactory proof of death by poisoning is afforded,
in some instances, without this method. If the symptoms, post-mortem
changes, effects of the poison on animals, etc., are perfect, then this par-
ticular line of proof is unnecessary.

There are certain poisons which have no chemical test, especially those
of the animal and vegetable kingdoms.

The evidence of poison in the stomach does not necessarily prove that
death resulted as a consequence ; and, were the usual symptoms, lesions,
moral proofs, etc., absent, might justify the suspicion that the poison gained
entrance into the body after death. ( Iide Embalming.)

The discovery of the absorbed poison in the liver, spleen, kidney, etc., is
far stronger evidence of the existence of poisoning than its mere presence in the
stomach. since, in the latter instance, it might possibly have been introduced
after death ; and the fact must not be overlooked that it is quite possible for a
liquid poison, after its introduction into the stomach or rectum of a corpse,
to pass through the coats of the viscus, when the conditions are most favor-
able to osmosis, and thus come in contact with adjacent organs, penetrate
them, and leave evidence of its presence. The injection of arsenic or cor-
rosive sublimate into the blood-vessels, as is done in the process of embalm-
ing, may occasion similar results. These are important facts to keep in
mind, for the reason that suspicion of poisoning might be aroused, even
months after interment; and’ when the body is disinterred and opened,
marked signs will be shown to exist in the different organs which might be
mistaken for absorded poison.’

In every case of chemical analysis the utmost care and accuracy on the
part of the toxicologist is essential for the facilitation of the process. The
purity of his reagents must be carefully ascertained, else the suspected sub-
stance may fail to respond to any one of the tests applied.

The first step to pursue in the examination of suspected matters is to note
the general appearance, the odor, and the color. The oder may be useful
in indicating the presence of various poisons, such as alecohol, prussic acid,
opium, etc. The color may suggest the salts of copper, parts of insects,
such as cantharides, or certain preparations of arsenic with various coloring-
matters. The general appearance and condition of the various organs may
assist the examiner in determining the method by which the poison was in-
troduced into the system, the kind of food or drink used to coneeal it, and
so on. These organs should be carefully examined, and the facts accurately
noted and preserved for future reference in the course of the analysis.

The failure to find poison in those instances where all the other evidence
substantiates the fact that poison had been taken, may be due to one or
more of the following reasons: (1) The poison may have been vomited
before death, or eliminated through the fieces and urine. (2) Elimination
may occasion loss of the poison, this being particularly the case where the

' Vide p. 12.
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the stomach, or of the solid organs reduced to fine shreds, is made by digest-
ing them with water or acidulated alcohol, and then subjecting the whole to
filtration. Ether is next added to the filtrate, in order to remove the oily
matters. The ether is then removed, and the aqueous solution neutralized
by the addition of soda or potash, Finally, the alkaloid is separated by ether,
when it will probably be left behind in a condition fit for further testing.

With the exception of crystalline morphine, the pure alkaloids are soluble
in ether, while the salts of the alkaloids are insoluble, although they are
soluble in water and alcohol.

There are many modifications of the Stas process. For example, the
substance to be tested is acidulated with hydrochloric acid and heated over a
water-bath for an hour or more. The mixture is then filtered, continuing' the
process until a pure product is the result, which is neutralized by the addition
of hydrogen sodium carbonate. The freed alkaloid is then faken up by
shaking it with ether or chloroform, put in a well-corked tall test-tube, and
set aside. The ether or chloroform is separated by means of a pipette and
allowed to evaporate, when the alkaloid remains for further purification or
testing.’

Other methods employed by the skilled toxicologist in detecting even
minute traces of poison exist. Combinations are formed with other elements,
revealing the poison in the form of solids, liquids, or gases. Others are
arrayed in varied colors, in crystalline shapes, or volatilized in flame, and
viewed by the achromatic or apochromatic lenses of the microscope, or their
incandescent vapors through the prisms of the spectroscope. For example,
the existence of metals is indicated by brilliantly tinted and sharply defined
lines as they are presented in front of the narrow slit of the spectroscope,
even infinitesimal traces being accurately noted.

The microscope is a delicate and essential adjuvant in many toxicological
examinations. By its use the expert is enabled to recognize characteristic
crystalline forms and to present them to the court and jurors. Not only is
this possible, but by the aid of chemical reactions applied to various specimens
the examiner is enabled to determine, by the changes they effect, the identity
of the poison sought. :

The great advances made in electricity have contributed the mysterious
power of this fluid in toxicological analyses, as is exemplified in the pro-
duction of ozone for the purple-color reaction for strychnine, or in evolving
hydrogen from distilled water for the * Marsh test.'’ (Doremus.)

Evidences from Experiments on Living Animals.—In those cases
where the poison cannot be identified by any of the previously mentioned
methods, the introduction of the suspected substance into the body of a
living animal is a resource marked with decided accuracy. For example, in
a recent instance of supposed morphine-poisoning the analysis lasted for
three months, at the end of which time a little of the substance abstracted from

¥ Mide, also, the various alkaloidal poisons,
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Medico-Legal Questions.—There are certain questions of a medico-
legal nature in all criminal cases of poisoning that the analyst must be pre-
pared to meet when the case is presented for trial. Some of these questions
are : (1) Could the illness or death of a person be due to poison ; and, if
so, what is the nature of the poison? It is rarely possible for the toxicol-
ogist to exhibit the poison that caused death, as the corpus delicti.  He can,
however, demonstrate the chemical tests. The mineral poisons must be ex-
hibited, together with their chemical reactions. (2) Would such a poison,
administered in sufficient quantity, cause death? At what period was the
poison administered? This latter query leads to the consideration of the
symptoms,—viz., the time of their first appearance and their duration.
{ Vide Evidences from the Symptoms, p. 16.) (3) Is it possible for such a
poison to disappear entirely from the body without leaving any trace?
Complete elimination may take place, provided the person has survived long
enough. ( Fide Elimination of Poisons, p. 13.) Might the poison detected
in the system be ascribed to any other source than that due to criminal
poisoning ? Poison found in large quantities and in the absorbed state in
the organs would furnish a negative reply to this question ; although the
fact must not be lost sight of that minute quantities of a poison might be
present in the body as the result of medicinal or accidental administration.
Further, post-mortem imbibition is possible. ( I'ide Post-Mortem Imbibi-
tion and Embalming.) (4) Can poisoning be feigned ? The answer must
be affirmative. ( Fide Feigned Diseases.)

EHAXETE R 1L

DUTIES OF THE PRACTITIONER IN CASES OF POISONING.

Rules to be followed in Poison Cases—With Respect to the Living Person—Inspec-
tion of the Body—The Exhumation of Bodies—Disposal of the Viscera—Iden-
tity of Vomited Matters, ete., from the Deceased Body—The Use of Notes—
Medico-Legal Reports.

WHEN a practitioner is called to a case of supposed poisoning, his first
duty, of course, must be to prolong or preserve life. But if he reaches the
patient too late to dispense his services, a second duty devolves upon him in
those cases where a suspicion of eriminal poisoning has been aroused. This
second requirement on the part of the physician is to see that justice is
done. The neglect of this duty, or carelessness in its performance, might
stop instead of setting in motion the wheels of justice. In addition to the
ordinary rules framed for the guidance of physicians in dealing with poison
cases, the following points are appended for his careful attention :
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ligatures applied to each, together with the liver and spleen, should be re-
moved for separate analysis. ( Fide Medico-Legal Autopsies. )

When the coffin is not entire, and when decomposition is so far advanced
as to permit mixture of the earth with the viscera, it has been suggested that
portions of both earth and coffin be submitted to analysis. The advisability
of this procedure is questionable.

After a careful analysis of the viscera is made, and no evidence of poison
is apparent in any one organ, it is unlikely that it will be discovered in any
other part of the body.

When the body of a deceased person is exhumed, it is important that its
identification be absolute, else all other evidences that might be elicited would
fall flat, and be of no material benefit.

Disposal of the Viscera.—With the view to preserving various por-
tions of the body for subsequent examination, extraordinary care must be
exercised in their removal, else serious errors in the analyses might occur.

In cases of suspected poisoning, the alimentary canal is the most impor-
tant organ to preserve. It is usually removed in separate portions. ( Vide
Medico-Legal ﬁlutnpsies.} Portions of the liver, if not the entire organ,
should be preserved for the toxicologist. Frequently it becomes necessary
to examine the brain, spinal cord, thoracic viscera, spleen, kidneys, etc.,
and, in women, the uterus and vagina. When such is the case, portions or
the entire organ should be set aside for analysis.

When all precautions have been taken to secure the organ or organs in
as pure a condition as possible, the part or parts are transferred to jars, which
are then sealed, numbered, labelled, and initialled, to facilitate identification,
as well as to avoid subsequent confusion.

It i1s almost unnecessary to add that no preservative or other fluid is to
be employed.

The Identity of Vomited Matters, etc.—In a case recited by Taylor
the evidence of the presence of poison in the contents of a stomach was
thrown out in a court of law on account of the negligence on the part of the
physician who performed the autopsy in placing the stomach contents in a
jar secured from a person known to have dealt in poisons. Satisfactory
proof of the cleanliness of the vessel was found wanting, and the benefit of
the doubt was properly given to the suspected person.

Another important point to recollect is that the identity of a substance,
such as vomited matter or other liquids, must be preserved, else such evi-
dence will be rejected.

The Use of Notes.—It is very important that all the observations
made by a physician in poison cases be committed as speedily as possible to
writing. These notes should embody everything pertaining to symptoms,
post-mortem appearances, and the results of the chemical analysis.

In courts of law the use of notes is admissible only to assist recollection,
not to convey information ; if used for the latter purpose, the evidence is
inadmissible.
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foration, and gangrene. When these poisons are administered in a diluted
state they may be incapable of destroying the tissues directly, but their in-
direct action, occasioned by inflammatory changes, may do so. Poisons
acting in this manner are classified as simple irrifants, though they possess
the power of destroying life by virtue of their secondary effects.

Specific irritants are not only capable of causing inflammations of a local
character, with their secondary effects, but are also possessed of remote
specific properties. Arsenic, for example, is such a poison.

Irritant poisons are further separated according to their source, and
are grouped as mineral, vegetable, and animal poisons, the former (mineral)
being subdivided into non-metallic and metallic.

Certain of the irritants are properly classified as corresives. These irri-
tant poisons destroy the bodily textures by contact, occasioning fatal results
as a consequence of their chemical action. Diluted corrosives are simple
irritants.

II. NEUROTIC POISONS.—These poisons include those substances whose
effects are specific, and are referable to the great nervous centres, the brain
and spinal cord.

They are subdivided into ceredral/ (narcotics and anasthetics), spinal
(sometimes called tetanics), and cerebro-spinal, which act upon the brain
and spinal cord (deliriants, depressants, asthenics).

Such a diverse group must be somewhat imperfect, and its analysis, of
course, difficult, as the boundary line between the various classes and orders
of poisons cannot be marked out with any degree of accuracy.

The neurotic poisons are derived from the vegetable kingdom, and ex-
hibit substances like strychnine, atropine, opium, chloral, Calabar bean,
prussic acid, tobacco, aconite, etc.

The symploms occasioned by the poisons which act on the nervous system
are giddiness, headache, drowsiness, stupor, delirium, coma, convulsions,
paralysis, etc.

Diseases which resemble the Action of Irritant Poisons.—The
diseases which simulate the action of these poisons are severe diarrheea,
malignant cholera, colic, gastritis, enteritis, obstruction of the bowels, rup-
ture of the stomach or of the intestines, etc.

Diseases which resemble the Action of the Neurotics.'—Various
symptoms of certain affections are strikingly similar to those occasioned by
the neurotic poisons. Thus, delirium with spectral illusions or convulsions
results from the poisonous administration of belladonna. Sometimes, as in
strychnine-poisoning, there is tetanus. Coma follows opium or carbolic-acid-
poisoning, and syncope digitalis.

It is well to remember that diseases of the brain and spinal cord, likely
to be mistaken for the effects of narcotic poisons, are rather of an insidious
nature in their progress, and might occasion suspicious symptoms. Atten-

' Fide Diseases simulating Poisons.
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of the stomach. The mouth is excoriated and the surface of the tongue
white ; after a time this color changes to gray or brown. Salivation is pro-
fuse, and the cavity of the mouth is filled with a thick, viscid mucus, which
is composed of saliva and the membrane of the oral cavity.

After a short space of time great prostration ensues, the eyes are sunken,
the face is pallid, the skin cold and clammy ; the circulation is impaired, and
the breathing is extremely difficult, owing to the swelling and excoriation of
the fauces and larynx.

There is generally great thirst, which cannot well be satisfied. Obstinate
constipation may exist. The patient appears to be in the greatest agony,
and convulsive movements are frequently observed. At other times the
patient passes into a semi-conscious condition and stupor.

Death takes place either from collapse or from perforation of the stomach.
On the other hand, it may occur very rapidly from asphyxiation.

Patients frequently recover from the immediate effects of the poison, but
they finally succumb to the secondary results, and die from strictures of the
cesophagus or stomach, or from perforation of the cesophagus.

Treatment.—Avoid the use of the stomach-pump or tube, for fear of
perforation. If the patient can swallow, give diluents and neutralizing
agents (powdered chalk, whiting, or pounded plaster, magnesia, etc.)
freely. Barley-water, linseed tea, oatmeal gruel, diluted starch, etc., are all
useful.

Treat the collapse and other symptoms as they are presented. Trache-
otomy has béen resorted to for the relief of the excessive dyspncea.

Post-Mortem Appearances.—The larynx, trachea, and lungs are
softened and blackened. The cesophagus is gray or blackish in color,
softened, and the mucous membrane separated, coming off in shreds. The
stomach is softened or perforated ; it may contain a blackish, pulpy fluid,
due to altered blood. The contents of the blood-vessels are hard and black.

If perforation exists, the edges of the opening will be dark and ragged,
and the adjoining viscera blackened and softened. If life has been pro-
longed, inflammation of the intestines, peritoneum, etc., may be present.

The skin of the face or surrounding parts, where any acid has fallen, will
be corroded and blackened.

Toxicological Examination.—All thick and viscid organic matters
should be boiled in distilled water, filtered, and then subjected to the
nitrate or chloride of barium test, when a dense white precipitate of the
sulphate of barium is formed. This is insoluble in acids and alkalies.

Occasionally the solution contains a soluble sulphate, together with an
acid, such as citric, acetic, etc. ' When such is the case the method of differ-
entiating between this and a solution containing free sulphuric acid is as
follows : Acidulate a given volume of the solution with nitric acid, and pre-
cipitate with the above-mentioned test. The next process is to evaporate an
equal volume of the original solution to dryness (which frees the sulphuric
acid), and dissolve the residue in distilled water ; filter, and precipitate. The
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tated sulphate of barium ; then filter, dry, and weigh ; 100 parts of the sul-
phate are equal to 42.02 parts of monohydrated sulphuric acid.

NITRIC ACID.
(Aqua Fortis.)

This powerful substance is of a yellow or orange color, with a spécific
gravity of 1.35 to 1.45. Its color is due to peroxide of nitrogen, with which
it is mixed.

Nitric acid is occasionally administered or taken in poisonous doses, but
cases of death from its employment are rare.

Two drachms is the smallest recorded quantity required to produce fatal
results, and one hour and three-quarters (average within twenty-four hours)
the shortest period at which death has taken place.

Less than two drachms of this substance will prove disastrous if the
trachea be involved.

Symptoms.—When the acid is in its concentrated state, the symptoms
do not difter materially from those caused by sulphuric acid, with the excep-
tion of the pain, which is less severe, and the color, which is at first white,
then yellow or orange, and finally brownish red. The vomited matters are
yellow or brown.

The fumes of nitric acid are extremely poisonous, the symptoms there-
from manifesting themselves within a short period ; they develop into acute
inflammation of the air-passages.

The chemical action of the poison is likely to produce gaseous eructations.
The abdomen is usually swollen and exquisitely tender ; in some cases the
pain is confined to the fauces. The enamel of the teeth is liable to destruc-
tion.

The pulse is small, frequent, and irregular, and the act of deglutition ex-
tremely difficult, and may give rise to severe vomiting. There is obstinate
constipation, etc.

Treatment.—Avoid the use of the stomach-pump or tube. Subsequent
treatment in all respects similar to that recommended for sulphuric acid.

Post-Mortem « Appearances.—The most characteristic appearances
after death are the discoloration of the lips, tongue, and inside of the oral
cavity. The mucous membrane of the digestive tract is eroded and softened.
The stomach is softened, though rarely perforated. It may be altered as
regards color in the following way : By the action of the acid on the mucous
membrane, producing a yellowish hue; on the blood, a blackish; and on the
bile, a green or brownish color.

Toxicological Examination.—The contents of the stomach, etc.,
should be tested with litmus paper, as the antidotes administered, being of
an alkaline nature, may have neutralized the acid.

Any viscidity of the liquid must be counteracted by the addition of a
sufficient quantity of distilled water, and boiled for fifteen minutes. This is
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red ; by its power in dissolving gold-leaf in the presence of hydrochloric
acid.

Quantitative Analysis.—The free nitric acid in solution is discerned by
saturating it with recently ignited carbonate of sodium. Every fifty-three
grains of the carbonate will neutralize fifty-four grains of anhydrous acid.

HYDROCHLORIC ACID.
{Muriatic Acid. Spirit of Salt.)

This acid has a light-yellow color, due to chlorine, and a specific gravity
of about 1.15. It fumes when exposed to the atmosphere, and is but seldom
taken or administered as a poison. The commercial acid is frequently con-
taminated with nitric acid, arsenic, and antimony.

Symptoms.—The symptoms are similar to those occasioned by the
other mineral acids. The mucous membrane of the mouth and tongue is
gray or white in color. The formation of a false membrane is sometimes
observed.

Death has resulted from half an ounce of the acid, manifesting itself
within eighteen hours. The shortest period at which fatal results follow the
ingestion of the poison is two hours.

Treatment.—The same as that recommended for the other mineral
acids.

Post-Mortem Appearances.—The mucous membrane of the aesoph-
agus is found detached, and the interior of the stomach presents blackened
or charred ridges, which somewhat assimilate the appearances of sulphuric
acid. Occasionally the glottis and larynx present an injected and corroded
appearance.

Toxicological Examination.—The contents of the stomach, viscera,
etc., are placed in a glass retort, with a sufficient quantity of pure water,
and distilled. This latter process (distillation) is carried out on account of
the volatility of the acid. The distillation is carried on nearly to dryness.
The characteristic test with nitrate of silver is then applied.

Objections to this process are raised, on the ground that hydrochloric
acid and alkaline chlorides are natural constituents of the fluids of the ali-
mentary canal. Therefore, if the symptoms and post-mortem appearances
are negative, proof of poisoning, on the chemical analysis alone, would not
be conclusive, and the detection of the acid after death of no value.

To rectify this the followink method is employed : To determine whether
hydrochloric acid is present in the free state, or as a chloride, the solid par-
ticles of the mixture to be examined should be divided into small particles,
and distilled water added. The whole is then boiled for thirty minutes,
cooled, and filtered. The liquid is next measured into equal parts, one of
which is precipitated with nitrate of silver, after the addition of a trifle of
nitric acid. The precipitate is then washed, dried, and weighed.

The second portion of the liquid is evaporated to dryness in a water-
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lips, inside the mouth, are shrivelled and corroded. The characteristic stains
of the acid used are apparent.

Thirst is intense, swallowing difficult or impossible, and the respiratory
powers impeded. Constipation exists, and the urine is scanty or entirely
suppressed. Great prostration ensues, and the pulse becomes rapid and
feeble.

The skin is cold and clammy, the countenance expressive of great agony,
and death soon follows. The intellect usually is clear to the last.

: Fatal results may follow these acids without their having entered the
stomach. They have been introduced into the rectum, vagina, ear, etc.,
with fatal results.

Recovery from the primary effects of any of these poisons is usually fol-
lowed, at the end of one or two years, by the secondary results (stricture of
the cesophagus, etc.) and death,

Treatment.—The stomach-pump should not be employed. Administer
at once carbonate of magnesia, calcined magnesia, or bicarbonate of soda, in
milk or a mucilaginous fluid. Or, in case these remedies are not at hand,
chalk, whiting, soap and water, etc. Tracheotomy is sometimes resorted to,
Bathe external parts with soap and water, and subsequently treat like ordi-
nary burns.

Post-Mortem Appearances.—Stains about the mouth, fingers, etc.,
of the acid employed. The appearance of the body may be healthy. The
oral cavity is usually white and corroded at first, this turning to a dark-
brown and shrivelled condition. Swelling of the epiglottis and glottis is
present, and the ecesophagus has appearances similar to those of the mouth.

The stomach is generally found to be in a contracted state, its outer
surface being very vascular, corroded, and occasionally perforated. Some-
times it is distended with gas, and contains a thick, dark-brown fluid. The
inner surface may present a charred appearance, and the mucous membrane
between the rugze be of a scarlet hue. Similar appearances are presented
by the ducdenum and small intestines, although to a less degree. The
peritoneum may be intensely inflamed, as a result of the escape of the
stomach contents (perforation) into the abdominal cavity.

POISONING BY THE ALKALIES AND THEIR SALTS.
POTASSA—SODA—AMMONIA.

Common Effects—Symptoms—Treatment—Post-Mortem Appearances—Toxicologi-
cal Examination—Tests.

Common Effects,—The effects of the three alkalies are very similar,
and somewhat resemble those produced by the mineral acids. They cause
disorganization and complete destruction of the tissues with which they come
in contact,
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albumen or gum, etc. The use of the stomach-pump should be avoided,
as it is extremely dangerous where the cesophagus is likely to be cor-
roded, for fear of perforation. Opium should be administered if the pain is
severe.

The treatment of ammonia-poisoning is similar to the above. The effects
of the inhalation of the vapor are best controlled by smelling acetic acid or
dilute hydrochloric acid.

Post-Mortem Appearances.—In recent cases the mucous membrane
of the mouth, throat, cesophagus, and stomach will be found softened, de-
tached, and chocolate-colored, or even black. When the patient has suc-
cumbed to the secondary effects of the poison, signs of ulceration will be
noticed in the cesophagus and stomach or intestines with more or less con-
striction.

The stronger ammonia produces post-mortem lesions similar to those of
soda and potash. The mucous membrane of the mouth and throat is
corroded and covered with false membrane. The stomach may be perforated
in some instances, its lining membrane being congested and blackened.

Toxicological Examination.—Characteristics of caustic potash and
soda are the soapy feel and frothy appearance. It is usually sufficient to
evaporate the suspected liquid to dryness ; then heat thoroughly in order to
char the organic matters. Digest the ash in distilled water and filter. The
alkali will be found in solution as the carbonate.

If it is necessary to separate the caustic alkali from the carbonate that
may be present, the liquid is evaporated to dryness and the residue treated
with absolute alcohol. This will dissolve out the free alkali, but not the
carbonate, as it is insoluble.  After filtering and evaporating, the process of
incineration is performed. The tests to follow will then be apropos.

Ammeonia.—If the organic matter is in a state of decomposition, it will
be difficult to recover ammonia, on account of its volatility. Ammonia is
itself generated by decomposing animal matter. If ammonia or its carbonate
is present, the liquid has an alkaline odor and reaction. One-fourth of the
mixture should be distilled over, and the vapors conducted through a bent
tube into a cold receiver, into which a quantity of water has been placed.
Other salts of ammonia are to be looked for if ammonia is not evolved by
the methods just described. This is accomplished by treating the residue in
the retort with strong alcohol, then filtering and heating with caustic potash.
Distil as before, and test.

Tests.—Polash : (1) The potash compounds give a violet color to the
smokeless flame of gas or spirit.

(2) The spectrum of this flame shows two bright lines,—viz., one in the
red, one in the violet,

(3) Tartaric acid throws down a white precipitate of acid tartrate of
potassium (cream of tartar) on standing or stirring. The addition of a
little alcohol increases the delicacy of this test.

(4) Perchloride of platinum produces a yellow granular precipitate of
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Sometimes the impression of the poison upon the nervous system, after
large doses, is more decided than the local effects.

An ounce to an ounce and a half, in a concentrated state, may be re-
garded as a fatal dose, although an ounce has proved fatal in three hours,

Treatment.—The treatment consists in evacuating the contents of the
stomach, and giving opiates, demulcents, and stimulants to relieve pain and
depression. [External applications “of fomentations, etc., are of service.
There is no chemical antidote.

Post-Mortem Appearances.—Marks of violent inflammation are found
after death in the stomach and intestinal canal. The lining membrane may
be detached in places. Perforation may follow the use of the poison. Some-
times the contents of the stomach are tinged with blood.

Toxicological Examination.—The toxicological examination is the
same as that for nitric acid, which see. Nitre has been discovered in the
urine, liver, spleen, and kidneys. It is chiefly eliminated by the urine, in-
creasing the amount.

CHLORATE OF POTASSIUM.

This salt is derived from chloric acid, in which the hydrogen is replaced
by potassium. It possesses a saline, cooling taste, is astringent, and is em-
ployed to make oxygen. It is used in medicine, and in doses of from half
an ounce to an ounce and upward has proved fatal to adults. Potassium
chlorate explodes violently when heated or rubbed up with oxidizable sub-
stances. It increases the excretion of urine, but does not affect its chemical
reaction.

Symptoms.—It acts as a powerful irritant to the alimentary canal and
nervous system. Death is usually preceded by salivation, great dyspncea,
cyanosis, delirium, coma, tonic and clonic spasms, and occasionally ecchy-
moses. The skin is generally jaundiced. Poisonous doses of this substance
interfere with the oxygenation of the blood-corpuscles and produce methze-
moglobin. Acute tubal nephritis supervenes, and the excretion of urine is
increased, although its chemical reaction remains unchanged.

Treatment.—Similar to that pursued when dealing with the other salts.

Post-Mortem Appearances.—The blood is usually found to be of a
brownish color, thickened, with a tendency to agglutination of the blood-
globules.

BITARTRATE OF POTASSIUM.
(Cream of Tartar. Argol.)

This salt is very much used in medicine, and has caused death in at least
one instance. Concentrated doses (two ounces) produce poisonous symp-
toms similar to those produced by nitrate of potassium. Paralysis of the
lower extremities may occur. Death generally takes place within forty-
eight hours.
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Destroy the organic matter on the filter-paper by burning, and boil the
residue with water acidulated with sulphuric acid. Filter again and weigh.
Every 100 grains indicate 65.66 of barium oxide, thus denoting the amount
of soluble barium salt.

Tests.— Chloride of barium crystallizes in plates, which are soluble in
water. With sulphuric acid, or with an alkaline sulphate, it throws down a
white insoluble precipitate. The powdered salt, burnt on platinum wire in
a smokeless flame, gives to this flame a greenish-yellow hue. With nitrate
of silver the chloride precipitates a white silver chloride.

Carbonate of bariwm, which is an insoluble white powder, is completely
dissolved with effervescence of carbonic anhydride upon the addition of
diluted hydrochloric acid. When evaporated, it presents crystals of barium
chloride.

EEAE IRV
ORDER IL.—SPECIFIC IRRITANTS.

PHOSPHORUS.

General Remarks—Symptoms—Treatment—Post-Mortem Appearances—Toxicologi-
cal Examination—Tests—Diagnosis.

Phosphorus is a wax-like, colorless, or slightly yellow, semi-transparent
solid, which is luminous in the dark. Some of the physical properties of
this substance are its softness and toughness at ordinary temperatures, its
insolubility in water, and its solubility in ether, alcohol, and carbon disulphide,
from the latter of which it crystallizes in rhombic dodecahedra. It occurs in
two allotropic states; the one is yellow and the other dark red. ~ The
latter modification is called amorphous.” The dark-red variety is insoluble

* The following table exhibits the difference between Common Phosphorus and
the Red variety :

Common Fhosphorus,
Poisonous.
Evolves a strong odor.
Luminous.
Melts at 44° C.
Transparent.
Soluble in various liquids.
Crystalline.
Soft and waxy.
Flexible.
Oxidizes in the air.
Unites readily with other elements.

Nitric acid acts on it with great energy.

Red Phosphorus.

Not poisonous.
Almost odorless.
Not luminous.
Does not melt.
Opaque.
Nearly insoluble.
Amorphous.
Hard and tough.
Brittle.
Unalterable in the air.
Is rarely acted on by other elements.
No effect.

(From Percy's Prize Essay.)
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There are gastric disturbance, nervous irritability, falling of the hair,
eruptions upon the skin, and tubercular deposits. A black condition of the
blood may exist, and the urine is loaded with phosphates.

Treatment (Acule Peoisoning).—Sulphate of copper in five-grain doses
should be administered at once as an emetic. It may act as an antidote
by forming a less soluble phosphide. Magnesia (hydrated) or its carbo-
nate should be given freely in mucilaginous fluids as a purgative. Small
doses (one-twelfth of a grain every fifteen minutes) of sulphate of copper
should be continued as an antidote or emetic. A better plan, however, is
the administration of oil of turpentine. It must be given early, and the
French, or old, common, crude oil is to be employed. This forms with
phosphorus an almost insoluble mass, neutralizing the effects of the poison.
The introduction of oxygenated water into the stomach through a tube and
the inhalation of free oxygen have been highly recommended by Dr. Percy.”

For the general depression, opium is admissible to counteract its effects.
Transfusion should be resorted to if the blood is much damaged. The use
of etls (except oil of turpentine) or fatly matfers must be avoided, since they
dissolve the phosphorus and thus assist its absorption,

It is very important for those who are employed in phosphorus manu-
factories to observe certain precautionary measures ; these are change of
clothing every day after work, and extreme cleanliness, the face and hands
always being washed in some slightly alkaline fluid. The mouth should
always be rinsed with a weak solution of sodium carbonate. Alkaline drinks
are advisable. Turpentine vapors diffused thoroughly through the rooms
occupied by workmen in phosphorus factories are recommended.

Post-Mortem Appearances.—These are very peculiar, and vary ac-
cording to the form of the poison taken. When the poison is administered
in the pure state, or dissolved in oil, the lesions are usually situated in the
cesophagus and alimentary canal. In rapidly fatal cases there are the ordi-
nary signs of irritant poisoning, more or less distinctly marked. At a later
period there may be a peculiar jaundiced (icteric) hue of the skin, and
ecchymosis beneath the pleura, peritoneum, and pericardium. This may
likewise exist in the lungs, kidneys, bladder, uterus, muscles, and subcu-
taneous tissue. This peculiarity is perhaps due to the speedy disintegration
of the blood-globules. Bloody fluid may be found in the visceral cavities.
The most constant change found in the sfomach is a granular degeneration
of the cells which fill the gastric follicles, occasioning a change in appearance
of the mucous membrane, which is white, gray, or yellow in color, and thick
and opaque. Oeccasionally perforation exists, but the usual lesions are small
circumscribed spots of inflammation, erosion, or gangrene. The small infes-
tine is either in its normal condition or congested.

Acute fatty degeneration of various viscera, such as the liver, kidneys,
and heart, and of the walls of the arterioles and capillaries, is usually found.

1 Prize Essay, 1872,
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Symptoms.—.dcute Form.—lodine produces a local irritant effect and
a remote influence. In large quantities it occasions heat and pain in the
throat and abdomen, with vomiting and purging, the latter possessing the
odor characteristic of the poison. The vomited matters sometimes contain
blood, but as a general thing are yellowish in hue, except when mixed
with farinaceous articles, when their color is blue. Giddiness and faintness,
with headache and convulsive movements, are not infrequent. In the chronic
form there are nausea, vomiting, purging, irritability of the alimentary canal,
indigestion, palpitation of the heart, enlargement of the liver, and cramps,
together with increase of all the secretions (salivation), general atrophy of
the body, and a tendency to absorption of certain glands, —the testes in the
male and the mammee in the female.

Iodine may appear in the milk, sweat, blood, urine, and saliva after the
administration of medicinal doses. It appears in the urine in forty minutes,
and may not disappear for several days (four or five) ; it is present as hydri-
odic acid.

The amount necessary to kill is variable. Twenty grains have proved
fatal ; whereas, recovery has taken place after the ingestion of one drachm
and a half. Death usually occurs within thirty hours after taking the poison.

Treatment.—Induce vomiting by the administration of emetics. Give
freely of amylaceous fluids (boiled starch, gruel, etc.). For the chronic
form (éodism), administer a chlorate of potassium gargle, and have the
patient discontinue the poison.

Post-Mortem Appearances.—The liver is found enlarged and con-
gested. The brain may be in a state of congestion. Ulcers have been
observed in the stomach. The other lesions are those of an irritant
poison.

Toxicological Examination.—The stomach contents should be fil-
tered, and, if found to be too dark-colored, should be shaken with its own
bulk of ether. The ethereal solution should be decanted and tested for the
poison.

If the filtrate is clear and colorless, add a starch solution, when, if iodine
is present, a blue color appears. )

Disulphide of carbon dissolves iodine from organic mixtures, forming a
pink solution. The watery liquid should be removed and the disulphide
solution evaporated to dryness, when the poison will be left.

Tests.—(1) lodine may be readily detected by the blue color which it
imparts to starch. (2) By its solid form, volatility, color, and odor. (3)
lodide of potassium gives a blue color to starch.

lodide of Potassinm.—This substance crystallizes in cubes, has a specific
gravity of 2.9, and dissolves in 0.7 part of water. It is used in medicine in
quantities up to sixty grains. Sometimes it occasions alarming symptoms,
such as abdominal pains (griping), headache, thirst, frequent pulse, an erup-
tion upon the skin, salivation, with inflammation of the eyes and nostrils.

It is frequently found adulterated with the carbonate.
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is frequently sold as fy-powder. In the latter state it becomes poisonous
by oxidation to arsenous acid.

The technical use of this substance is in the manufacture of fireworks,
shot, fly-powder (cobalt—fly-stone), enamel, glass (may be detected in glass,
ete.), composition candles, etc. It is also employed extensively for the de-
struction of vermin, under the name of ‘* Rough on Rats,”" and as various
alloys in speculum metal, white copper, etc. ; also by farmers for washing
sheep, and to improve the coats of their horses ; by ship-builders, to protect
their timber from worms ; and by the peasants in certain parts of Styra and
Hungary, who are said to eat from two to five grains of arsenic daily,—the
men doing so to increase their physical powers of endurance, and the women
that they may improve their complexions.*

Arsenic, from a medico-legal aspect, as a rule, signifies arsenous acid, or
white oxide of arsenic.

ARSENOUS ACID, As,Q,.— White Arsenic; ““Rough on Rats."’—This
substance occurs in commerce as a white, heavy powder, or in masses.
It is almost without taste, although occasionally slightly sourish, but not
acrid. It is only slightly soluble in water (1 to 2 parts in 1000); more
readily so in boiling water (60 to 8o parts dissolve in 1000). Arsenous acid
volatilizes at 218° C. in the form of a white vapor, which is odorless. On
cool surfaces this vapor is deposited as an amorphous powder or in octahe-
dral crystals. Although this poison is quite heavy (31 = grs. 150), it is pos-
sible to suspend large quantities in thick fluids, like soups, milk, gruel,
coffee, etc., without possibility of its presence being suspected.

Symptoms in Acute Cases.—Weakness and faintness are generally
the first symptoms manifested. These make their appearance in half an
hour or an hour after the administration of the poison, and are attended

* Relative to the fmmenily experienced by certain persons addicted to the use of
powerful poisons, the following hypothesis is certainly unique and worthy of repro-
duction : **When any toxic agent is taken into the system, there is developed in the
body an antidote,—a counter-poison. If the dose of the drug taken be increased
slowly, pari passu with the power of the system to elaborate a corresponding dose of
the antidote, the toxic effect is prevented. If the taking of the poison becomes habit-
ual, the production of the counter-poison becomes also habitual. If, then, the taking
of the poison be suddenly stopped, the elaboration of the antidote does not necessarily
cease at the same time, because its production has become a habit. Hence, what we
term the withdrawal symptoms, following the disuse of a drug habit, are really symp-
toms of poisoning by the systemic poison, which, no longer needed to antidote the
drug taken, exerts its toxic action upon the body producing it. If this hypothesis be
correct, we will see, when the habitualidrug is withheld, the symptoms due to the
leucomaine ; and the treatment of this stage will consist in endeavoring to prevent the
formation of this organic alkaloid, and in antidoting its effects. Certainly the most
direct antidote will be the drug habitually taken, and hence the gradual withdrawal is
better, so far as relieving pain is concerned, than the sudden stoppage. But our
experience has been that it is better to substitute for the habit-drug some other an-
tagonist of the toxic leucomaine.""—From monograph, ‘‘Auto-toxmzmia in Drug
Habits," by Professor William F. Waugh, A M., M.D., Chicago, 1895.
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Cerebral or Narcotic Effects.—The symptoms in these cases are
pallor, dizziness, a weak pulse, great feebleness, cold skin and extremities,
and the patient soon passes into a heavy narcotic sleep and dies in coma. A
marked feature in the cerebral or narcotic effects is the enfire absence of
signs of gastric or intestinal irritation. Sometimes consciousness remains
until the last, and the sufferer passes into a state of collapse, with or without
convulsions, from which he never emerges.

The period at which death takes place in these cases is usually quite short,
and patients rarely survive twenty four hours.

This class of cases is of rather rare occurrence, being due to the quick
absorption of the poison. The rapid succession of the symptoms depends on
whether the arsenic was given in solution, or, if dry, in large doses on an
empty stomach.

Symptoms in Chronic Cases."—These symptoms are due to lesions
of the nerve-fibres rather than to local irritation of the alimentary canal,
to lesions of the liver and kidneys, or to the effects on the nervous system.

Such cases result from the administration of the poison for some time in
small but frequently repeated doses. Another set of symptoms is occasioned
in those patients who are convalescing from the effects of an acute or sub-
acute attack.

Exposure to the vapors of arsenical products, or the inhalation of
arsenical dust, is a frequent cause of this form of poisoning. The usual
symptoms are watery and inflamed eyes, great gastric distress, vomiting,
diarrhcea, headache and giddiness, arsenical eczema, a jaundiced condition of
the skin, great emaciation, local paralysis, falling of the hair, salivation, and
even mania.

The symptoms are often misleading or obscure. In some cases dis-
turbances of the sensory and motor nerves are observed, especially in
patients recovering from the effects of the ingestion of large quantities of
the poison. These disturbances may be a result of the slow elimination
of the arsenic from the body, affecting it in the same way as when given for
a considerable time. To illustrate : Pellew * mentions the case of a German
clerk, thirty-nine years of age, of good history and previous health, who
swallowed half an ounce of Paris green. After three-quarters of an hour
had passed he vomited and complained of severe pain in the abdomen. The
patient was without treatment for three days, but finally entered a hospital.
In two weeks the following symptoms were observed : loss of sensation, more
or less complete, in the forearms and legs ; loss of power soon followed, the
legs and hands being affected. This latter symptom continued prominent up
to some three months and a half from the time of the ingestion of the poison.
Sensation returned in about six weeks. The patient never lost power com-

' The writer appeared as an expert in the recent and familiar *“ Dr. Meyer Chronic
Arsenical and Antimonial Poisoning Case."” ( Fide Appendix.)
» Hamilton's System of Legal Medicine, vol. i







TOXICOLOGY 59

a wrong act. However, when the poison extracted is subject to weight and
isolation, so that it may be shown to the court and jurors, and the reputa-
tion of the analyst and his work are unquestionable, and proof exists that
the arsenic came from the dead body, this form of evidence is very strong.
It is well to recollect that even in well-marked cases of arsenical poison-
ing it is not uncommon for the analyst to be unable to find even minute
traces of the poison. In the well-known case of Dr. Alexander, in which
death was occasioned by white arsenic, and resulted sixteen days after its
ingestion, although there was no question as to the cause of death, Dr.
Geoghegan, the analyst, was unable to find even traces of arsenic either in
the stomach contents or in the viscera.

Elimination of Arsente.—It is generally stated that arsenic is not cumu-
lative in the system ; but that it is so to a certain extent cannot be denied,
for symptoms of poisoning by this substance, once manifested, are liable to
increase in severity for some time after the discontinuance of the drug.

The poison, after absorption, enters the portal circulation, much of it
being taken up by the liver. This takes place in a few minutes or seconds,
the quantity increasing for fifteen or twenty hours. Elimination from the
system takes place through the urine, the bile, the skin, and probably
through the large intestine. Thus the poison is gradually diminished, day
by day, until it finally disappears entirely from the body. _

The length of time required for this process varies; some authorities
(Herapath, Taylor, Orfla, Geoghegan, and others) state that it takes place
in from fifteen to twenty days. Others (Boston Medical and Surgical Jour-
nal, vol. exix. p. ¢.) note the existence of infinitesimal traces of arsenic in
the urine months and even years after its ingestion. This latter observation
15 to be taken cum grano salis.

Treatment of Arsenic-Poisoning.—Should the patient be seen soon
after the poison has been taken, the stomach-pump may be used, but not at
any later period. Emetics of sulphate of zinc or mustard may be employed,
or hot milk and water given. After this the free use of ferri oxidum hy-
dratum cum magnesia, provided by the ** Pharmacopceia,” to be followed
by a dose of castor oil. Suffering is relieved by opium, and inflammation
allayed by mucilaginous drinks and cataplasms. Threatening collapse should
be averted by stimulants, hot-water bottles, flannels, etc.

Post-Mortem Appearances.—The brain, lungs, spleen, and bladder
may be in a perfectly normal state. The usual characteristic lesions found
in arsenical poisoning are inflammation of the gastro-intestinal tract and fatty
degeneration of the heart, liver, and kidneys.

The Stomach.—This viscus may be empty or it may contain blood mixed
with mucus. It may show traces of an inflammation of the mucous mem-
brane in the interior of the organ, even in cases in which the poison was ad-
ministered externally. The mucous coat may be corrugated and the organ
contracted, or the entire interior may be of a light-red or brownish color, or
there may be streaks of deep congestion. Thickening of the congested
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boiled with hydrochloric acid until disintegrated, and mixed with the filtrate.
The mixture is then strained and concentrated, if necessary, by evaporation,
and a portion subjected to Reinsch’s fest. If the poison is present, it may
be estimated quantitatively.

The Stomack and Contents.—The stomach should be cut up into small
fragments with perfectly clean scissors, and, together with its contents,
placed in a clean porcelain dish. For the purpose of disintegrating the
solid portions of the drug, distilled water and hydrochloric acid, known to be
free from arsenic, are added to the mixture, and the whole boiled for an hour
or so. The mixture is then allowed to cool. It should be placed in a strainer
(muslin), and the solid matters flushed with warm water and squeezed. The
filtrate is concentrated by evaporation and filtered through paper.

A portion of the liquid may now be subjected to the above-mentioned
test, and if no arsenic is found, another portion may be tested with sul-
phuretted hydrogen. If there is still no result, it is safe to conclude that
these negative results are conclusive evidence of the absence of arsenic.

If arsenic is detected, then a given portion of the liquid should be com-
pletely exhausted by Reinsch’s process, and the remainder subjected to
sulphuretted hydrogen, for the purpose of throwing down all the poison
(arsenic). This precipitate will be of a dirty-yellowish color, and be com-
posed of organic matter and reduced sulphur. To prove the character of
this suspected sulphide, the precipitate should be thoroughly flushed on a
filter. It should then be digested with pure aqua ammoniz to dissolve out
the sulphide of arsenic and organic matter, and then filtered and evaporated
to dryness. If the results are satisfactory, and much arsenic be present, it
will have a yellow color. If, however, the residue demonstrates the exist-
ence of but a minute amount of the poison, it must be subjected to a still
further process,—one of purification. The dried residue, which is of a brown-
ish hue, is placed in a porcelain capsule, to which a trifling amount of concen-
trated nitric acid is added. It is then evaporated to dryness, the acid being
added until the mixture assumes a yellowish color. A few drops of caustic
soda with a little pure nitrate and carbonate of sodium, are added and well
stirred, and cautiously evaporated to dryness over a water-bath. With in-
creased heat the mass becomes colorless, showing that the organic matter is
entirely dissipated. The residue consists of sodium arsenate, with nitrate and
nitrite of sodium. This mass is now dissolved in warm water, filtered, acidu-
lated with sulphuric acid, and evaporated until dense white fumes appear. This
reduces the mixture to arsenate and sulphate of sodium. Marsk's apparatus
may be used in testing a portion of this solution, the remaining portion being
subjected to the sulphuretted hydrogen test for quantitative analysis, the
arsenic acid being first reduced to arsenous acid.

Separation of Arsenic from the Tissues.—In all cases of poisoning, the
substance detected in the stomach and intestines should be separated from
that absorbed in the tissues. This is important, because the poison found in
the stomach took no part in the actual killing of the patient, it being merely
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metallic arsenic will evolve a garlicky odor, and deposit farther up the tube
in a black or brownish ring.

The ** white-cloud’’ deposit in the sublimation test may be distinguished
from similar white rings occasioned by oxalic acid, corrosive sublimate, am-
monium salts, calomel, etc., by its shape, or by dissolving it in hot nitric
acid and applying the subjoined tests. Gently evaporate the solution to
dryness, and touch the residue with strong argentic nitrate, when a brick-
red deposit of silver arsenate is formed.

The *‘black or brownish ring’’ in the »eduction fest is simulated by simi-
larly colored rings formed by the cadmium salts and mercury. The differ-
ences are these : it is not globular under the microscope ; it is readily dis-
solved in hot nitric acid® and in a hot strong solution of bleaching powder ;
and it will form white octahedral crystals when heated after the closed end
of the tube is broken off.

(I1.) Arsenic in Pure Solutions.—As it is important, in testing for arse-
nic, to confirm in as many ways as possible the various processes, so as
thoroughly to identify the poison, the following tests are added, to be pre-
pared only when their use is desired. (1) The ammeonio-cupric sulphate test
is made by carefully adding aqua ammoniz to a dilute solution of cupric sul-
phate, until the bluish-white cupric hydrate is barely redissolved. The clear
liquid is filtered off and used. This test is spoiled by an excess of ammonia,
which will dissolve the precipitate. When this reagent is added to a solution
of arsenous acid, a light-green arsenite of copper (Scheele's green) is pre-
cipitated. This precipitate is soluble in ammonia and acids, but not in
potassium or sodium hydrates. If the arsenic is in minute quantities, the
mixture must be allowed to stand for some time, when the characteristic blue
color will be deposited. (2) The ammonio-silver nitrate test is made by adding
aqua ammoniz to a strong solution of nitrate of silver, until the brown pre-
cipitate (oxide) is almost entirely redissolved. When added to an aqueous
solution of arsenous acid, a light-yellow precipitate of argentic arsenite occurs
(King's yellow). This is freely soluble in ammonia, and in citric, acetic, and
nitric acids, the solutions being colorless. It is insoluble in potassium and
sodium hydrates, but hydrochloric acid changes it to white argentic chloride,
This test responds to one-ten-thousandth of a grain of arsenic.

Both of these tests are inadmissible in the presence of organic matter,
and the first one is interfered with by the presence of hydrochloric acid.

(IT1.) Arsenic in Complex Solutions.—Sulphuretted Hydrogen Test.—
The suspected solution is warmed, acidulated with a few drops of hydro-
chloric acid, and treated with sulphuretted hydrogen by al]-::wing it to pass
for some hours through the solution. If arsenic is present, a lemon-yellow
precipitate of arsenous sulphide will result. This precipitate is insoluble in
cold hydrochloric acid. It is oxidized by hot nitric acid, dissolving and
forming arsenic acid. It dissolves readily in the caustic and carbonated alka-

* This solution will respond to the argentic nitrate test, as above.
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when evaporated produces a brick-red stain with nitrate of silver, while an-
timony does not ; the mirror in the tube, if it is arsenic, is located beyond
the flame ; if antimony, it is nearer and on either side of the flame.

The sensitiveness of Marsh's test shows one-fifty-thousandth of a grain.

Other important preparations of arsenic, from a medico-legal point of
view, are the following : potassium arsenite, arsenic acid, cupric arsenite,
cupric aceto-arsenite, the sulphides, etc.

Potassium Arsenite.—Ffowler’s Solution.—This preparation, which
contains four grains of arsenous acid to the ounce, is prepared by boiling
arsenous acid with carbonate of potassium and tincture of lavender. It is
much used in medicine.

Arsenic Acid.—This powerful poison is prepared by the oxidation of
arsenous oxide with nitric acid. The arsenic oxide absorbs water even from
the atmosphere, thus forming the true acid (H,AsO,).

The tests for this substance are similar to those for arsenous acid. With
sulphuretted hydrogen it gives a yellow precipitate ; with nitrate of silver it
yields a brownish-red precipitate.

Cupric Arsenite.—Scheele's Green.—A bright-green powder precipi-
tated by treating copper solutions with potassium or sodium arsenite.
Scheele's green contains one part of arsenous acid to two of oxide of
copper. It yields crystals of arsenous acid by sublimation in a reduction-
tube, and is soluble in ammonia and in nitric acid.

Cupric Aceto-Arsenite.—Schweinfurt, Brunswick Green, Paris
Green, Vienna or FEmevald Green.—This compound, which is an insol-
uble green crystalline powder, representing a mixture of acetate and arse-
nite of copper, is extremely poisonous. Paris green is used extensively for
destroying potato-bugs, etc. It has been frequently employed as a means of
suicide, and has also been administered with homicidal intent. The symp-
toms occasioned by its ingestion are in every way similar to those by arsenous
acid, but it is more difficult to wash it out of the stomach.

This poison is rarely employed nowadays as a pigment for wall-paper,
although it is often used to color candy, toys, etc.

Paper or other articles to be tested should be dipped in a weak solu-
tion of ammonia, when they will be bleached and the solution changed to a
blue color. Add to the latter a crystal of nitrate of silver, and a film of
yellow (silver arsenite) is formed around it. If a drop of aqua ammoniz
is applied to paper containing this pigment, it turns blue at once.

The inhalation of the fine powder that becomes detached from wall-
papers frequently gives rise to symptoms of chronic arsenical poisoning.

Sulphides.—Of the native sulphides, the red contains seventy per cent.
of the metal, and the yellow or arsenous sulphide seventy-one per cent.
Orpiment is sometimes administered as a poison. Both compounds are
soluble in ammonia ; their toxic effects are the same as those of arsenous
acid,
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metallic taste in the mouth after swallowing, soon followed by nausea, vio-
lent vomiting, pain in the epigastrium, intense thirst as with arsenic, cardiac
depression, and profuse purging of a watery character. Sometimes blood,
mucus, and bile are perceived in the discharges from both the stomach and
bowels. The pulse is rapid and feeble, and there is extreme prostration,
with a tendency to syncope. There are generally constriction in the throat
and pain in the esophagus. Cramps of the extremities may give rise to
difficulty in diagnosing between this condition and cholera. Death may
occur from exhaustion, in a stupor, in convulsions, or even in delirium.

In exceptional cases the vomiting and purging are slight, or even absent,
the symptoms being those of intense prostration, with cold, clammy skin and
feeble respiration and circulation, the death of the patient being due to the
action of the poison on the centres in the medulla.

In chronic poisoning from the use of tartar emetic, the symptoms are
distressing nausea, with occasional vomiting, diarrhcea, emaciation, loss of
appetite, feeble heart-action, difficult respiration, slimy tongue, and increase
of the secretions, such as the perspiration and urine. The countenance is
pale and anxious. The patient finally dies from exhaustion.

The external application of the poison to the skin causes a deep pustula-
tion. Tartar emetic is easily absorbed, and particularly from abraded sur-
faces. The symptoms are the same as if the poison were swallowed. After
death it has been discovered in the stomach, liver, and other organs.

Minute quantities of the poison have caused alarming symptoms. Half
a grain has occasioned serious results, and death has been caused in a child
by three-fourths of a grain in one hour. The effects of the poison depend
a good deal on the idiosyncrasy of the individual. Two or three grains have
killed, while in other cases an ounce of the poison failed to destroy life.

Probably ten to twenty grains (Taylor) would be dangerous for adults if
administered at once, and less than that if taken in divided doses.

Treatment.—Wash out the stomach immediately, and give tannic acid
as a chemical antidote, and stimulants and opium to overcome the resulting
depression. Strong coffee is of service, given after the removal of the poison
from the stomach.

Post-Mortem Appearances.—These usually indicate more or less
inflammation of the mucous membrane of the stomach and intestines, some-
times extending to the cesophagus and throat. The stomach ard intestines
are generally coated with mucus, and evidences:of inflammation of these
organs may be absent. The blood is unusually thin. The viscera may be
engorged with blood. There may be effusions into the pleura, and the lungs
are apt to show signs of emphysema. In cases in which death has followed
small and repeated doses of the poison, careful examination of the cacum
and large intestines should be made. The brain is usually congested.

Elimination of the Poison.—Tartar emetic is largely evacuated by
vomiting and purging, more so than is the case with other poisons. The
poison absorbed into the system is eliminated by the mucous membranes,
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MERCURY,

Mercury is at ordinary temperatures a bright metallic liquid, with a
specific gravity of 13.6. It freezes at — 39.9° C. and boils at 360° C., and
forms alloys with most metals. It is generally extracted from its free state
by the processes of reduction and subliming the red sulphide, cinnabar.

In its metallic state mercury may be said to be non-poisonous, large
quantities having been taken without disadvantage. Corrosive sublimate is
the most important of the compounds, although all of the preparations pos-
sess poisonous properties to a greater or less degree.

CORROSIVE SUBLIMATE.— Mercuric Chioride, Corrosive Chloride of
Mercury.—This compound occurs in heavy rectangular octahedra, crystal-
lizing from water in fine rhombic prisms. It has a powerful styptic, metallic,
nauseous taste, and is soluble in 15 parts of water at ordinary temperatures ;
its specific gravity is 5.4, it fuses at 288° C,, and boils at 300° C. Alcohol
dissolves about thirty per cent. at ordinary temperatures ; ether, thirty-five
per cent.

Symptoms.—These usually come on at once after the ingestion of the
drug. It acts as a corrosive, and causes great pain in the throat, bloody
stools, slow pulse, bloody and mucous vomit, great thirst, suppression of the
urine, and collapse. The pulse soon becomes quick, feeble, and irregular,
and salivation is apt to appear on the second or third day, although it may
be absent.

The external application of the poison may give rise to similar symptoms
and post-mortem lesions as when taken internally.

The minimum fatal dose is about three grains, but recovery has taken
place after eighty grains. It may prove fatal in from half an hour to two
weeks. X

In chronic cases there are loss of appetite, metallic taste in the mouth,
soreness of the gums, fetid breath, increase of the salivary secretion, pain in
the stomach and abdomen, diarrhcea, rapid pulse, hot skin, etc. There are
emaciation and general weakness, and at the margin of the gums a bluish
line, as in lead-poisoning.

Treatment.—Administer at once white of eggs or wheat flour mixed
with milk. Encourage vomiting by emetics, and for the troublesome saliva-
tion gargles of potassium chlorate and alum should be employed. The
subsequent treatment must depend upon the symptoms.

Post-Mortem Appearances.—These are confined chiefly to the di-
gestive canal. The mucous membrane of the mouth, fauces, and cesopha-
gus is softened and of a whitish or bluish-gray color. The stomach is often
softened, particularly at the cardiac extremity. These appearances may also
be shown by the intestines, especially the ccecum. There may be inflamma-
tion of the kidneys and bladder. The congestion of the former is especially
marked about the Malpighian bodies, the epithelial cells being deformed,
granular, and partially destroyed. The bladder is contracted and empty.
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LEAD.

Lead in its metallic state is not considered poisonous, but when con-
verted into carbonate or other poisonous compounds (acetate, subacetate,
ete,) it becomes so.

The metal itself is a bluish-white, heavy substance, soft and ductile, of a
bright lustre when freshly cut, and with a specific gravity of r1.37. It fuses
at 325° C., and forms alloys with other metallic substances. The principal
source of lead is galena, a native lead sulphide, from which it is separated by
roasting.

Cases of acute poisoning by lead are rare, but may occur from taking
considerable quantities of the soluble salts. Chronic or slow poisoning is
occasioned by absorption of the metal in small amounts, day by day, for
considerable periods. This form of poisoning is of frequent occurrence
among those employed as plumbers, painters, type-founders, miners, etc.
Other sources of poisoning are found in drinking-water or beer con-
ducted through new leaden pipes, cosmetics, hair-dyes containing lead,
ete.

Pure water does not act on the metal, but by the alternate action of
air and water it becomes coated with lead hydrate, which is but sparingly
soluble in water. In this manner new lead pipes may occasion contami-
nation and cause poisoning. If the water contains carbonic acid gas and
salts, the metal becomes coated with insoluble carbonate and sulphate, and
old pipes, therefore, give greater immunity from contamination. An excess
of carbonic acid, however, may cause the carbonate to become slightly
soluble. Lead-contamination may result from the presence of nitrates and
nitrites in water conducted through lead pipes.

Symptoms of Acute Poisoning.—Dryness of the throat, a metallic
taste, and thirst are soon experienced after swallowing the poison. The pain
experienced 1s colicky and intermittent, and is chiefly referred to the umbili-
cus, pressure on which affords decided relief. Rigidity of the abdominal
muscles is generally present. The pulse is slow and weak. The face assumes
an anxious expression, and there is extreme prostration. Constipation is a
constant symptom, occasioned, no doubt, by paralysis of the muscular coat
of the intestines. The urine is usually scanty and very red in color. As
the case progresses the patient is seized with severe cramps, paralysis of
the lower limbs, and often spasms of a tetanic nature and convulsions. The
skin is bathed in cold perspiration. The mind is generally clear to the last.
Vomiting is not a constant symptom,

The time of death in fatal cases is usually three or four days after prostra-
tion. '

Symptoms of Chronic Poisoning. — Chronic lead-poisoning may
be brought about in three ways: (1) Where the poison has been taken
inwardly, as in drinking-water. (2) Where it has been applied to the
skin externally, as in the use of hair-dyes. (3) Where it has been taken
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Post-Mortem Appearances.—These are not very distinct. There
may be an inflammation of the intestinal tract, also contraction. The stomach
may present a whitened appearance. In chronic cases the large intestines
may appear contracted, and the specially affected muscles flabby and whitish.

Toxicological Examination.—The organic substances should be con-
centrated to dryness and incinerated. Dissolve the residue in nitric acid,
and evaporate the solution to dryness over a water-bath ; dissolve in water,
and apply the sulphuretted hydrogen test. If the sulphide is sufficient, it is
then reduced by the blow-pipe to a malleable particle of lead ; or it may be
dissolved in nitric acid, the acid evaporated, and the residue dissolved in
water, to be tested with potassium iodide, when the lead iodide, after heat-
ing, will be observed under the microscope as six-sided plates. The exami-
nation of the urine, which should never be neglected, is performed as just
described. |

Lead may be detected in sweetmeats, etc., colored with this metal, by
slightly moistening them with water and putting them on a plate in the
centre of which a small capsule filled with a drachm of sulphide of ammonium
is placed. The whole is then covered with a tumbler, when, if lead be
present, the evolved sulphuretted hydrogen will blacken the sweetmeats.

Tests.—(1) Lead compounds give from acid solutions a black precipi-
tate with sulphuretted hydrogen. (2) The same precipitate with ammo-
nium sulphydrate, insoluble in excess. (3) A white precipitate is produced
with sulphuric acid or any soluble sulphates. (4) With potassium iodide
a yellow precipitate ; also with potassium chromate.

Acetate of Lead.—Sugar of Lead.—This substance is used in medicine
as a sedative and astringent. It is an ingredient of different hair-dyes, and
may prove poisonous if its use is persistently continued.

Sugar of lead crystallizes in large, colorless prisms, and is of sweetish
taste, acetous odor, acid reaction, and efflorescent on exposure. With water
containing carbonic acid it causes turbid solutions, on account of the pre-
cipitation of lead carbonate.

Lead Chromate.— Clhrome Yelloto.—This salt is employed as a pigment.
It is also used to color yellow confections and buns. Lead chromate is
formed when potassium chromate is added to a lead solution. It is a bright-
yellow, amorphous powder, insoluble in the weaker acids, but readily soluble
in potassium hydrate.

Lead is estimated quantitatively as a sulphide ; 100 parts of pure dried
sulphide represent 93.31 parts of the oxide, or 158.37 parts of crystals of the

acetate.
COFPER.

Copper is not a poison in the metallic state, and poisoning by its salts is
comparatively rare. This substance occurs as a reddish-brown metal. It is
soft and ductile, and has a specific gravity of 8.g. In a dry atmosphere the
metal remains unaltered, but with moisture it becomes coated with the green
carbonate of copper. It oxidizes, on heating, to black cupric oxide. The

T ————
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metallic iron, on which metallic copper will be deposited from a solution.
(3) Sulphuretted hydrogen produces with copper solutions a black precipitate.

The guantitative analysis of copper is determined as the black oxide ;
100 parts equal 314.21 parts of crystallized sulphate.

ZINC.

Zinc in the metallic state is inert. It may be acted upon, if taken in-
ternally, by the gastric juices and be converted into a salt, which might
occasion poisonous symptoms. These effects are likely produced by the
sulphate and chloride. Zinc is a bluish-white metal, having a specific gravity
of 7 to 7.2. It fuses at 412° C., and distils at about 1ooo® C., and is solu-
ble in dilute acids, potassium or sodium hydrate on boiling, when it gives up
hydrogen as with acids.

The zinc of commerce (spelfer) may be contaminated with arsenic or
other impurities.

Sulphate of zinc (wwhile vitriol) occurs in rhombic crystals, and forms in-
soluble compounds with milk and albumen. As an emetic, in doses of
twenty to thirty grains, it is rapid and non-depressing. In appearance it
resembles Epsom salt and oxalic acid. [t is a very mild irritant. Half an
ounce to an ounce may be considered a poisonous dose.

The chioride of zinc® is a white, deliquescent, fusible substance. In
strong solution it is known as Burnett's disinfecting fluid ; and in a fifty
per cent. solution it is called liquor zinci chloridi. Zinc chloride is a very
painful caustic. Diluted it is employed as a soft injection for the preserva-
tion of dead subjects.

Fatal results have followed poisonous doses of this substance in four
hours. (Taylor.) However, instances are on record where the case became
chronic, lasting for years. Burnett's fluid has been taken by mistake for
pale ale, magnesia, etc.

Symptoms.—The effects of the zinc salts are very similar to those pro-
duced by copper, though less powerful. There are a metallic taste in the
mouth, vomiting of matters mixed with blood, pain in the cesophagus and
abdomen, purging, ‘feeble pulse, etc. The countenance is anxious, the body
cold, and signs of collapse may supervene. As a uvsual thing the faculties
remain clear.

The action of the chloride 1s that of a corrosive upon the mucous mem-
branes. Froth may issue from the mouth, and there may result aphonia
and blindness. The nervous system may be considerably affected. Death
generally occurs as a result of the secondary effects, such as stricture of the
aesophagus or pylorus, or by the chemical action of the pm*mn on the mucous
membrane of the stomach.

Treatment is similar to that proposed for copper-poisoning. Give

' This substance is frequently used in solution in hydrochloric acid instead of
borax as a soldering fluid, and when carelessly employed may cause poisoning.
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cyanide is placed in the solution and dried. A yellow spot appears at the

point of contact.
TIN.

Tin is a silvery-white substance, of crystalline structure, soft and ductile,
with the power of fusing at 228° C. The specific gravity of this metal is
7.3, and it distils at a white heat. Tin does not oxidize on exposure. The
only preparations from a medico-legal point of view are the chlorides,

Symptoms and Treatment.—The salts of this metal act as irritants.
The treatment consists in the administration of emetics and large quantities
of milk and white of egg. A solution of the carbonate of ammonia is also
serviceable.

Mode of Extraction.—Boil the organic fluids and tissues in water
acidulated with hydrochloric acid, and filter. The filtrate should then be
tested.

Tests.—The protochloride 1s thrown down by sulphuretted hydrogen,
the precipitate being of a dark chocolate color. The gold chloride produces
a beautiful purple precipitate, the purple of Cassius. A piece of zinc throws
down metallic tin in an arborescent form. Sulphuretted hydrogen precipi-
tates bichloride of tin, the color being yellow. It is insoluble in ammonia,
and is thus distinguished from arsenic. It is known from the sulphide of cal-
cium by being insoluble in hydrochloric acid.

IRON.

The only important salts of iron, medico-legally, are the ferrous sulphate
and the ferric chloride. The former salt, also known as copperas, or green
vitriol, is a crystalline substance ; it is somewhat efflorescent, and loses its
water of crystallization on heating, when it becomes a white powder. This
product is then termed ferri sulphas exsiccatus, or dried sulphate of iron.
Large doses of the sulphate are highly irritant, and have caused fatal results
in several instances. [Its action is very similar to that of the sulphate of
copper.

The chloride 1s used in medicine in the form of tincture. Large quanti-
ties of it act as a violent corrosive poison. Ferric chloride is a brown deli-
quescent substance, very soluble in water, and has been administered with
homicidal intent.

Symptoms.—The salts of iron have been used with the intent to pro-
cure abortion, particularly the chloride. The symptoms are those of an
irritant poison. There are the usual pain in the stomach, violent purging and
vomiting. The vomit is generally of a blackish hue.

The freatment consists in the use of the stomach-pump or tube, or emet-
ics, Give diluents with alkaline carbonates.

The post-mortem appearances are those of an irritant poison. Black fluid
may be found in the stomach and bowels.

Mode of Extraction.—Digest the organic matters thoroughly with
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of ammonium. Vomiting should be encouraged, and albumen or white of
egg given. The symptoms are to be treated as they occur.

The post-mortem appearances in cases of slew poisoning show a bluish
tint of the body. A blue line is sometimes observed in rapid cases around
the gums, The intestines and stomach present either an intensely red color
(inflammation), or they are white from the action of the salt, or black from
the decomposition of animal matters.

Mode of Extraction.—The contents of the stomach should be boiled
with bicarbonate of potassium, and filtered. The residue should then be
boiled with nitrr:--h}'dmch]ﬂric acid, and again filtered. The filtrates should
be mixed together and evaporated to dryness. This process chars the or-
ganic matters. Redissolve the residue in diluted nitric acid, and saturate
with ammonia. Filtration should again be performed. The silver should
then be thrown down with hydrochloric acid, in a solution acidulated with
nitric acid.

Tests.—The use of this salt can be recognized by the white and after-
wards black stains that appear upon the mouth, gums, skin, and clothing of
the person. (1) Hydrochloric acid or soluble chlorides give a white, curdy
precipitate, soluble in liquor ammeoniz. (2) Alkalies produce a brown pre-
cipitate, soluble in an excess of liquor ammoniz. (3) Sulphuretted hydro-
gen gives a black precipitate, soluble in sulphide of ammonium. (4) The
metal is thrown down white, with iron, mercury, and copper. (5) A yellow
precipitate is given by tribasic phosphate of sodium. (6) Chromate or bi-
chromate of potassium gives a brown precipitate,

CHEOMIUM,

The most important of the chromium salts is the bichromate of potassium,
which is largely employed for dyeing purposes. It has caused death in more
than one instance. The chromate of potassium may also cause poisonous
symptoms. In large quantities these salts are violent irritants ; sometimes
they act as corrosives to the mucous membrane of the alimentary canal.
The chromates also act as local irritants, producing in those who work with
them chronic ulcers and oz@na.

Symptoms.—In cases of acute poisoning these salts act as powerful
irritants. Among the early symptoms is violent and constant purging, the
stools being of a peculiar gray color, and the vomited matters yellowish.
There may be very severe cramps in the legs, also extreme depression.
The pupils are generally dilated, and the urine may be suppressed. Swell-
ing and pain of the periosteum are usually present. The action of the sub-
stance is usually marked upon the mucous membranes. Two drachms have
caused death in four hours.

Treatment.—The treatment calls for the use of emetics and magnesia,
or chalk and milk. In chronic cases paint or sponge the throat with nitrate
of silver.

Post-Mortem Appearances,—The lesions are those of an irritant
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have also been observed. These latter phenomena sometimes follow in cases
of recovery from oxalic-acid-poisoning.

Treatment.—Magnesia, plaster from the walls, chalk, or carbonate of
calcium should be given. The latter substance forms, with oxalic acid, ox-
alate of calcium, which is an inert substance. Vomiting should be encour-
aged by sulphate of zinc in doses of twenty grains, or by the hypodermatic
injection of apomorphine. The use of the stomach-pump is to be avoided.
Alkalies and their carbonates are also contraindicated, since the resulting
compounds are poisonous.

Fatal Dose and Period.—The smallest quantity required to destroy
life is one drachm. Half an ounce to an ounce may be regarded as a fatal
dose. The period at which death takes place is variable. A case is reported
by Ogilvie where fatal results followed the ingestion of the poison in three
minutes. Death has occurred in ten minutes, but the great majority of
cases prove fatal within an hour after swallowing of the substance. In other
instances death has been protracted to the fifth day. The period of death
does not depend upon the amount and concentration of the poison.

Post-Mortemn Appearances.—The stomach, as a rule, contains a dark-
brown, acid, mucous fluid ; it is usually contracted, and its mucous mem-
brane pale, soft, and easily detached. Occasionally it is red and congested,
blackened or gangrenous, or peeled off in patches. The small intestines may
be inflamed. In some cases the pleura and peritoneum are inflamed and
the lungs congested.

The mucous membrane of the mouth, pharynx, and esophagus is white
and shrivelled, and readily peels off. The cesophagus may also be in a
state of contraction. Sometimes there are no well-marked lesions at all after
death.

Tests.—The crystals of oxalic acid are four-sided prisms, colorless, and
without odor. They are permanent in the air and are very acid. The
acidity distinguishes them from the crystals of the sulphate of zine and the
sulphate of magnesia. When heated, the crystals melt and are dissipated
without being charred, leaving no residue. This is a means of distinguishing
oxalic acid from other crystals that are similar. Their solubility is reached
in from eight to twelve parts of cold water. In sofution this acid is recog-
nized by the following tests :

(1) Nitrate of silver produces a white precipitate of oxalate of silver, which
15 soluble in nitric acid, and, when dried and heated on platinum-foil, deto-
nates and evolves a white vapor. (2) Sulphate of calcium causes a white
precipitate of oxalate of calcium, which is soluble in nitric or hydrochloric
acid, but not in the vegetable acids. This substance will also throw down
solutions of barium, lead, and strontium, but the sulphates of these bases
are insoluble in nitric acid. (3) Cupric sulphate gives a faint bluish-white
precipitate of cupric oxalate, which is almost insoluble in nitric acid.

Toxicological Examination.—The liquid contents of the stomach

should be filtered at once if acid. If this condition does not prevail, they
5
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stomach was neither corroded nor softened, but the mucous membrane near
the pylorus was almost of a blackish hue.

CARBOLIC ACID.
(Phenic Acid. Phenol.)

Carbolic acid, when anhydrous, is a colorless solid, with a character-
istic smell. If five per cent. of water is added to it a liquid results, It
turns red without deterioration if exposed to the light. Carbolic acid is a
coal-tar product, whence the name coal-far creosote. It is employed.in sur-
gery as an antiseptic, as it is a protoplasmic poison. Locally it causes a
white eschar to appear on the skin, which produces a numbness. It coagu-
lates mucous membranes, and at times is absorbed from wounds, thereby
occasioning systemic effects. The toxic action is neurotic, and it is this
effect which most frequently causes fatal results. When taken internally, un-
diluted, its effects are very energetic. It is rarely used as a homicidal agent,
although it is frequently employed for suicidal purposes.

Symptoms.—When the acid is taken undiluted it acts as an irritant to
the gastro-intestinal tract. It causes immediate vertigo and intoxication.
These are accompanied by an intense burning pain in the mouth, throat,
and stomach. There is vomiting of a frothy mucus. The pupils are in-
variably in a state of contraction, the conjunctiva being insensible to touch.
The pulse is intermittent and rapid, and the skin is cold and clammy.
The characteristic odor of the poison is detected in the breath and vomit.
Complete suppression of the urine may supervene, or it is smoky and
dark-colored. There may be intense coma and convulsions. The patient
frequently dies from syncope, or, if prolonged, from apneea.

The external application of the acid has produced many of the above-
mentioned symptoms. Fatal results have followed its use as an injection.

Treatment.—Death is usually very rapid, so that little time is left for
treatment. The best antidotes are castor oil, olive oil, saccharated lime, and
magnesia. Emetics are of little use, on account of the anwesthesia of the
mucous membrane of the stomach. To counteract collapse the injection of
stimulants may be tried.

Fatal Dose and Period.—Death takes place usually in from thirty
minutes to four hours after the administration of the poison. The shortest
time in which fatal results have taken place was ten minutes, and the longest
sixty hours.

Dangerous symptoms have followed six or seven drops or grains of the
poison ; but the usual deaths have been caused by one or two ounces.
This quantity, however, is much greater than is required to prove fatal.

Post-Mortem Appearances.—The mouth, throat, cesophagus, and
stomach are whitened and sodden. The mucous membrane of the same is
readily remavable. Reddening (inflammation) is noticed between the folds
of the stomach. The brain is occasionally in a state of congestion, fluid
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ELATERIUM.

This substance is obtained from the juice of Ecbalium officinarum (ewi/d
or squirting cucumber). It is employed in medicine as a drastic hydra-
gogue purgative, also proving diuretic, and in large doses often causing
fatal results. Its action, or effects, is very similar to croton oil. Violent
effects have been produced by one grain of this substance. It is unaffected
by nitric acid, but sulphuric acid gives it a reddish-brown color. The active
principle of elaterium is e/aferin, a neutral substance, to which the poison
owes its activity.

CASTOR-0OIL BEANS.

These are obtained from the Ricinus communis. From them are ob-
tained, by pressure, the castor oil of commerce. The action of the seeds
upon the stomach and intestines is that of an irritant poison, the acfive prin-
ciple being due to the oil. Three seeds proved fatal to an adult male in
forty-six hours, and twenty seeds destroyed life in a lady in five days. The
symptoms presented in these cases were similar to those occasioned by
cholera.

COLCHICUM.

Colchicum is the corm and seed of Colchicum autumnale, or meadow
saffron (nat. ord. L#frace). It 1s a native of Europe, and contains a
powerful alkaloid principle, colchicine, which is converted into colchicein by
the action of the mineral acids. This alkaloid resembles veratrine in some
of its properties ; it is found principally in the bulb of the plant, but exists
also in the seeds.

In medicine, colchicum is used as an alterative, diuretic, and cholagogue.

Symptoms.—Large doses of colchicum cause burning pain in the throat,
eesophagus, and stomach. These are supplemented by great thirst, sore-
ness, vomiting and purging, cramps, dilated pupils, cold, collapsed skin,
suppression of the urine, and rapid exhaustion. Delirium and convulsions
may take place.

Treatment.—The treatment calls for the employment of emetics and
cathartics. As a partial antidote, tannic acid should be given, as well as de-
mulcents, to protect the surfaces of the stomach. Opium and stimulants are
indicated to counteract the resulting depression.

Fatal Dose and Period.—Death usually follows the administration of
the drug within twenty-four hours, although it has occurred in seven hours,
and again has been protracted for several days. Less than half a grain of
the alkaloid is fatal.

Half an ounce of the seeds have caused death, while, on the other hand,
half an ounce or less of the wine of the root and forty-eight grains of the
dried bulb proved fatal. A party of nine persons, who had partaken of what
they supposed was ordinary wine, but which was colchicum wine, were seized
in a few hours with nausea, vomiting, purging, excruciating pains, cramps,
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the pupils dilated, trembling in the limbs is apparent, the body is bathed in
cold sweats, and the patient soon passes into insensibility and death. Death
may occur in from three to six hours. The active principle of this substance
is veralrine.

Green Hellebore.— Feratrum Vivide; Amevican Hellebore ; Indian
Poke.—This plant contains two alkaloids, verafroidine and jervine, to which
its effects are due. Other alkaloids are rubijervine and pseundojervine.
Poisoning rarely occurs, as an overdose produces emesis. Dangerous
symptoms do frequently arise, and the ingestion of a toxic dose has proved
fatal in several instances. The tincture is a very powerful cardiac depressant,
diminishing the frequency and force of the contraction of the heart. Treat-
ment consists in the administration of alcoholic and other cardiac stimulants.

VERATRINE.

This alkaloid is obtained from the seeds of Asagrzea officinalis (nat. ord.
Liliaces), a Mexican plant. It also exists, as above mentioned, in I album
and V. viride.

Large doses of this alkaloid produce vomiting and purging, muscular
weakness, with a cold and clammy skin. The pulse is weak, irregular, and
rapid, and there are muscular tremors. At first veratrine appears to stimu-
late the excito-motor cardiac ganglia and muscle, temporarily increasing the
pulse, but this soon changes to depression and paralysis of both. The vaso-
motor centres are first stimulated, then depressed. Finally the respiratory
centre is paralyzed, and the result is death.

Veratrine is eliminated chiefly by the skin and kidneys, increasing their
secretions. The one-sixteenth of a grain has caused dangerous symptoms in
the human subject.

Treatment.—The stomach-pump or emetics and powdered charcoal
should be used. The use of tannin and stimulants is indicated. Opium
combined with purgatives is beneficial.

Tests.—(1) When veratrine is applied to the nostrils it induces violent
and uncontrollable sneezing. It possesses no smell. (2) It is turned yellow,
and then crimson, by sulphuric acid. The red color appears at once when
the acid is gently heated. (3) It is changed to a light red by the action of
nitric acid. (4) When warmed in concentrated hydrochloric acid a dark-red
color is the result. This resembles a strong solution of potassium perman-
ganate (Trapp's test).

Toxicological Examination.—Veratrine should be separated from or-
ganic mixturés by a modification of Stas's process. The chloroform extract
is then tested by sulphuric acid.

YELLOW JASMINE.

Yellow jasmine ( Gelsemium sempervirens) is used in medicine in the
form of the rhizome and rootlets of the yellow or Carolina jasmine (nat. ord.
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CHAPTER IX.

ANIMAL IRRITANTS.

CANTHARIDES.
(Spanish Flies.)

Cantharis vesicatoria is an insect found in different parts of Europe,
but especially in Spain. It is used extensively in medicine, both externally
and internally. When dried, cantharides contain a volatile oil and a neutral
crystalline principle, cantharidin, which is the vesicating principle. Can-
tharidin also exists in cantharis vittata, or the potato fly, which is frequently
substituted for the Spanish fly.

When applied to any surface, cantharidis acts as an intense irritant, and,
in contact with the skin, produces an inflammation which often results in a
serous effusion under the cuticle. If the application be long continued,
gangrene may result and constitutional effects be manifested. The one-hun-
dredth of a grain of the active principle may raise a blister on the lips.

Symptoms.—It acts as an irritant to the gastro-intestinal tract, causing
vomiting and purging, burning heat in the stomach, pain in the loins, and
great thirst. The vomit may be mixed with bloody mucus and shreds of
membrane. There is constriction and difficulty of swallowing and dryness
of the fauces. Then there is an incessant desire to urinate, winch is attended
with severe pain and the voiding of but a few drops of bloody urine. This
is accompanied with tenesmus. Priapism occurs in males, and heat and
swelling of the labia in females. Sometimes there is faintness, with giddi-
ness and delirium, the patient soon passing into convulsions and death. The
stools frequently contain shiny golden or green particles, which are remnants
of the wings of the insect. If the tinctura cantharidis has been taken, the
symptoms develop very rapidly. »

One ounce of the tincture and twenty-four grains of the powder have
caused death. The fatal period is usually stated at from twenty-four to
thirty-six hours.

Treatment.—There is no known antidote. Emetics and thick warm
liquids should be given. The administration of cathartics (castor oil),
opium, and stimulants is advisable.

Post-Mortem Appearances.—Intense inflammation of the mucous

membrane of the stomach and intestines. The mouth, cesophagus, and
throat, together with the ureters, kidneys, and bladder, are also inflamed.
Congestion of the brain has been noticed in some instances. If the powder
has been taken, the shiny green particles can be distinguished in the stomach
and bowels.

Tests.—An extract of the suspected materials should be made, and
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discovered by Brieger. The action of this substance somewhat resembles
that caused by curarine. '

The symptoms in some cases are those of a simple irritant, such as nausea,
vomiting, purging, cramps, etc. In other instances the nervous symptoms
are well marked, while the gastro-enteric disturbances are slight.  Of these
nervous symptoms, delirium, insensibility, loss of muscular power, coma,
dyspncea, and convulsions are conspicuous. Again, an eruption similar to
urticaria, together with asthma, frequently appear.

Pickled salmon and herrings have produced poisonous symptoms.

Putrid Meat.—The symptoms occasioned by decayed meat are both of
a gastro-enteric and typhoid character, or septiceemia. ( Vide Dissecting
Wounds.) Partial decay also renders meat unfit for food. The nature
of the poison is probably due to one or more poisonous ptomaines. Much
of the meat sold to the poor of this city is unwholesome, being in a state of
decay, and totally unfit for human food.

Poisoned Meat.—Persons are often poisoned by having partaken of
the flesh of various animals or birds which have fed upon such deleterious
substances as datura stramonium, the leaves of kalmia, or grain which has
been steeped in a solution of arsenic previous to planting. Cows and goats
frequently feed upon the first-mentioned plant, and cause poisoning in those
who drink their milk. Kalmia, or laurel, leaves and buds are common food
for the pheasant.

TRICHINA SPIRALIS.

The seat of this microscopic entozoon is in the muscular tissue of the
body. It exceeds in minuteness of form and in numbers every other para-
site. The minute worm exists coiled up within an oval cyst, appearing to
the naked eye as a tiny white speck. When found in the muscles, it is
generally in those that are superficial, the affected muscles being of a pale
reddish-gray color, and the trichinz, which exist in all stages of develop-
ment, being scattered about within the muscular-fibre sheaths. Trichinze
have been found in the substance of the heart itself. :

The source of the parasite is from raw or imperfectly cooked pork or
sausages. After the introduction of the ova into the stomach, trichinze de-
velop at once, the embryos passing into the intestines, from which they
progress to the muscular tissue of the body. The parasite is perfectly harm-
less while enveloped in its capsule.

Symptoms.—These are manifested by great depression, lassitude, loss
of appetite, and sleeplessness. Fever follows, with muscular pains of great
severity, and sometimes cedema of the face and eyelids, swelling of the
joints, followed occasionally by severe contractions of the flexor muscles of
the extremities. Diarrheea is often an early symptom. Again, typhoid dis-
turbances supervene, and the patient dies in an unconscious state.

In fatal cases, trichinosis produces its effects within a month after the
ingestion of the parasite.
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other alkaloids, they form together from four to ten per cent. by weight of
the opium.

The various preparations of opium and morphine with their strength are
as follows :

Opii pulvis (powwdered opinm) contains not less than twelve nor more than
sixteen per cent. of morphine.

Opium denarcotisatum (denarcofized opinm) contains fourteen per cent. of
morphine.

Pilulze opii (opium pills) contain each one grain of powdered opium.

Trochisci glycyrrhizee et opii (frockes of glycyrvhiza and opium ; Wislar's
congh lozenges) contain each one-twentieth of a grain of the extract of
opium.

Pulvis ipecacuanhae et opii (powder of ipecac and opiwm,; Dover's powder)
contains opium and ipecac, of each one grain, with sugar of milk.

Tinctura opii ({incfure of optum ; landanum) contains ten per cent, of opium,

Acetum opii (zinegar of opinm ; dlack drop) contains ten per cent. of opium.

Tinctura opii camphorata (camphoraled tincture of opium ; paregoric) con-
tains four-tenths per cent. of opium.

Magendie's solution contains sixteen grains of sulphate of morphine to the
fluidounce.

In addition to these preparations, there are numerous patent medicines
rich in opium or morphine which have proved fatal. Such are Mrs.
Winslow's Soothing Syrup (containing about as much as one grain of
morphine to the ounce), Godirey's Cordial (containing about one grain of
opium in two ounces), and Dalby's Carminative (containing one grain in six).

The action of the alkaloid morphine differs from opium in that it is less
of a diaphoretic, less constipating, and about four to six times as active in
other respects. The effects of both these drugs are so nearly alike—those
of energetic poisons—that they will be considered together in this work.

In the years 1876 to 1880 over forty per cent. of all the cases of poison-
ing in England were due to opium. (Blyth.) Of these, three hundred and
ninety-three were males and two hundred and fifty females, and out of the
total number there were but two cases of homicide ; the rest—twenty-two
and four-tenths per cent. of the female cases and thirty-six and five-tenths
per cent. of the male—were due to self-destruction. Out of nine hundred
and seventy-seven accidental deaths in New York City from 1870 to 18g1,
inclusive, one hundred and seventy-nine were poisoning by opium or its
alkaloid.

Symptoms.—The symptoms of opium and morphine, as already stated,
are essentially the same ; the latter drug, however, acts more rapidly and
tends to produce convulsions more frequently than does opium. This is
especially the case with infants. The first appearance of the symptoms will
depend on the size of the dose, the condition of the stomach at the time of
administration, and the form of the poison. The symptoms usually show
themselves after a large dose in about twenty or thirty minutes. They begin
with giddiness and confusion, soon followed by great drowsiness and an irre-
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acid nature than usual. By this means the drug is assimilated into the blood
much more rapidly and thoroughly than usual, and the result is disastrous.

Children and young infants are very susceptible to the effects of opium
and morphine. Two or three drops of laudanum have caused death in very-
young infants. The narcotic effects may be transmitted to the child through
the milk of a mother who has taken the drug. The tenth and twelfth part
of a grain of opium have respectively proved fatal to infants two and five days
old. There is a case recorded where about the twelfth of a grain (one drop
of laudanum) resulted in death in an infant seven days old. The child was
in a comatose condition up to the time of death, some eighteen hours. On
the other hand, children sometimes recover from very large doses of the
drug.’

The average minimum fatal dose of opium for an adult is about four or
five grains, but persons have survived much larger quantities. The system
may soon acquire a tolerance for the poison by habit, and enormous quanti-
ties can be taken without apparent effect. Thus, De Quincey accustomed
himself to the daily use of nine ounces of laudanum, an equivalent to three
hundred and sixty grains of solid opium. The habitual employment of this
drug, however, is extremely injurious to the human system, especially in the
form of opium-smoking.

The average period at which death takes place from opium-poisoning
may be stated at from seven to twelve hours. The shortest recorded period
is three-quarters of an hour, while, on the other hand, death has been pro-
tracted for twenty-four or forty-eight hours. The chances of recovery are
good if the patient survives twelve hours.

One grain of morphine has proved fatal, and, hypodermatically, one-sixth
to one-half of a grain. Again, enormous quantities have been taken with-
out serious results ; thus, two drachms of morphine were taken by a person
without causing death.

The symptoms of morphine-poisoning come on in from fifteen to thirty
minutes to an hour or three-quarters. Death may take place within forty-
five minutes, but usually not before eight to ten hours.

Diagnosis.—In diagnosing the effects of poisoning by opium from those
due to apoplexy, epilepsy, etc., it is to be remembered that in apoplexy,
involving the pons Varolii, the pupils are also contracted as in opium-poi-
soning. Other important diseases or conditions to be kept in mind are
acute alcoholism, urzemic coma, and poisoning by chloral and other nar-
cotics. It is extremely difficult, if not impossible, to diagnose opium-poison -
ing from the symptoms alone ; and even with the post-mortem evidences
the exact nature of the case is fraught with difficulties. Unless the evidence
from the toxicological examination is clear and unequivocal, particularly if

* The writer saw a case of accidental poisoning by morphine in a new-born child,
One-quarter of a grain was the quantity administered, and the infant lived several
hours. (Farace case.)







TOXICOLOGY 97

Other tests for morphine are employed, and are sometimes useful, but
the four reactions just mentioned are the important ones used to distinguish
morphine. Among the different tests for this alkaloid are the following :
iodine in iodide of potassium, terchloride of gold, and bromine in hydro-
bromic acid.

II. Meconic Acid.—Pure meconic acid occurs in the form of colorless
crystals, and is somewhat sparingly soluble in cold water, but more so in
alcohol. This acid is found in no other substance than opium ; therefore its
discovery affords positive proof of the existence of that drug.

(1) Ferric Chlovide Test.—Meconic acid gives with ferric chloride a deep-
red color : this is also true of the salts of this acid. This red color is extin-
guished by stannous chloride, but not by corrosive sublimate, nor by any free
mineral acid in excess. A similar color is produced by the sulphocyanates,
such as found in the saliva, and consequently in the stomach ; but the color
of the meconate is not discharged by chloride of gold or corrosive sublimate,
while that of the sulphocyanates 1s. A red color is also produced by strong
acetic acid and most of its salts, but the free mineral acids destroy it more
readily than that occasioned by meconic acid.

(2) Lead Acetate Test.—When meconic acid is treated with a solution of
acetate of lead, meconate of lead is thrown down as a yellowish-white pre-
cipitate. This precipitate is insoluble in acetic acid. If the ferric chloride
test is applied, a deep-red color results.

Lead acetate produces a white or yellowish-white precipitate with sul-
phuric acid, sulphocyanic acid, tannic acid, citric acid, ete., either free or
combined as salts. These latter generally fail to produce the red color that
ferric chloride gives with meconic acid, or they are soluble in excess of acetic
acid.

Toxicological Examination.—The presence of opium in the contents
of the stomach, the vomit, or the tissues may be considered certain if the
chemical analysis shows the existence of either meconic acid or the principal
alkaloid, morphine. Therefore, when opium is suspected to have been ad-
ministered, the duty of the toxicologist is to examine for both meconic acid
and morphine. If, however, the latter drug is believed to have been taken,
the tests are for morphine alone.

The contents of the stomach should be examined for particles of undis-
solved opium. The odor of opium or its preparations may be detected
in the stomach or vomited matters. If the matters found in the stomach
be solid, they should be finely comminuted, digested over a water-bath,
acidulated with acetic acid, and filtered. The filtrate is then evaporated,
and three volumes of strong alcohol added, and well mixed. Filtration is
again resorted to, in order to separate the insoluble material, and the filtrate
evaporated ; this expels the alcohol. The residue should then be dissolved
in acidulated water and strained. To the fluid which has passed through, a
slight excess of acetate of lead is added until all precipitation ceases. The
precipitate produced containing any meconic acid that may be in the solution
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the head, and dimness or loss of sight. The pupils are dilated and insensible,
and the pulse slow, irregular, and weak. Prostration and a tendency to syn-
cope come on, the eyes being prominent and fixed. Oeccasionally there is
suppression of the urine. Death is usually preceded by delirium, stupor, and
convulsions. Sometimes the symptoms of the gastro-intestinal tract are
more prominent than those of the heart, and wice versa. The heart is gen-
erally arrested in systole.

Treatment.—Emetics and cathartics should be administered, to remove
the poison from the system. As a chemical antidote, tannic acid is advised,
and as physiological antagonists, ammonium carbonate, alcohol, opium, or
saponin.

Fatal Quantity and Period.—As digitalis is a cumulative poison, the
effects may not appear until a number of doses have been taken. It is ex-
tremely difficult to state the fatal dose. Eight or ten grains of the powdered
leaves have occasioned dangerous and even fatal symptoms. Half a flud-
ounce of the tincture and as much asa drachm of the powder have been
taken without producing untoward symptoms.

Post-Mortem Appearances.—These are not very characteristic. Con-
gestion of the brain and its membranes and inflammation of the mucous
membrane of the stomach are sometimes seen, but often these are absent.

Chemical Analysis.—Digitalin and digitoxin are the most important of
the active principles of the crude drug. They appear in the form of color-
less crystals of neutral reaction. They have an intensely bitter taste, and are
very sparingly soluble in water, benzene, and ether ; they, however, dissolve
readily in alcohol and chloroform.

(1) Lafon’s Test.—If a few drops of a mixture of equal parts of sulphuric
acid and alcohol are heated with digitalin, a light yellowish-brown color is
produced. If a drop of dilute solution of ferric chloride is added, the color
is changed to blue or greenish blue.

(2) Grandeaw's Test.—If digitalin is dissolved in concentrated sulphuric
acid, it yields a green color, which on the addition of bromine-water changes
to a reddish violet, and on dilution with water to an emerald-green.

Neither of these tests is characteristic, and we are obliged to depend
on the physiological effects of the drug.

(3) Physiological Test.—If some of the ultimate extract of the suspected
material is injected hypodermatically into a frog or other small animal, there
is soon noticed a gradual irregularity and slowness of the heart-beats, with
final stoppage in the state of strong systole of the ventricle. The pure digi-
talin should be injected under the skin of a second frog, and the two experi-
ments compared.

Toxicological Examination.—Careful search should be made for par-
ticles of the leaves in the vomited matters and in the stomach and intestines.
If the tincture has been taken, the odor may be detected, and the membrane
of the stomach may show a greenish color.

The suspected material should be mixed with alcohol and acidified with
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ties not provided for by the methods now generally employed. Since the
substances which vitiate the morphine tests are of bacterial origin, and since
bacterial products vary with the conditions under which the germs producing
them grow, it is essential that the putrefactive changes which the tissue un-
dergoes before the tests are begun should occur under the conditions as
nearly as possible which exist in the cadaver. . . . The upper portion of the
small intestine (and the adjacent tissue after death) has a bacterial flora pe-
culiar to itself. These tissues are the ones quite universally examined in
medico-legal cases, and consist of the small intestine itself, the stomach, the
liver, the pancreas, the spleen, and, in some instances, the kidneys. Of
course the bacteria present in the small intestines during life may after death
extend to all the abdominal and thoracic viscera.”

Nicotine.—Wolckenhaar succeeded in obtaining from the decaying in-
testines of a woman, dead six weeks, a nicotine-like substance of yellowish
color, marked nicotine odor, and strongly alkaline reaction, but differing
in some of its chemical reactions. Schwanert noticed a peculiar odor in
examining the decomposing liver, spleen, and intestines of a child, and pro-
cured in the ether extract from alkaline solution a small amount of a nico-
tine-like material which differed from that alkaloid only in its smell and
greater volatility.

Strychnine.—A substance which is somewhat similar to strychnine in
its reactions has been detected in a decomposing body. This ptomaine was
highly poisonous, and produced a crystalline precipitate with iodized hy-
driodic acid, a red coloration with hydriodic acid, and the usual color test
with sulphuric acid and potassium bichromate. This substance was slightly
bitter, while strychnine is intensely so, even in the proportion of 1 part to
40,000 parts of water,

Paltauf and Heider state that the chronic disease known as pellagra,
which prevails in Lombardy and other near-by countries, is produced by the
infection of the corn-meal used as food by the inhabitants of these coun-
tries with the bacillus maidis Cuboni and the bacillus mesentericus fuscus.
Certain ptomaines are generated by these bacilli which are soluble in alco-
hol and possess the power of exciting the disease. Their reactions and
physiological effects are somewhat similar to those of strychnine.

In 1871, Lombroso discovered an alkaloidal substance (pellagrocine *) in
mouldy corn-meal which was insoluble in water, non-crystalline, unstable, and
of a whitish color, but soluble in ether and alcohol. Its color reaction with
sulphuric acid and potassium bichromate was very much like that occasioned
by the alkaloid strychnine.

Digitalin.— Digitalin-like substances have been found in liver sausage,
and Gunning states that they could be differentiated from digitalin by the
absence of the characteristic bitter taste, A similar substance has been

v Pellagrocine 1s composed of several ptomaines, some of which occasion nico-
tine-like symptoms, and others produce narcosis and paralysis.
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a preliminary examination is held by the grand jury, who either find a frue
bill or ignore the case altogether. In the latter event the whole matter is
dropped and the prisoner discharged from custody. If, however, a true bill
has been found, the case comes up before the judge and petit jury for trial
as to the guilt or innocence of the suspected individual. To this trial the
medical witness is likely to be summoned to appear by a subpeena, which is
an imperative order that cannot be slighted. Here it is that his professional
knowledge, experience, and acquirements will be thoroughly ventilated in
the cross-examination, requiring all his thought and acumen to offset the
otherwise certain annoyance and confusion that invariably follow such in-
quisitions. Therefore, the following advice by the late Dr. Taylor, if fol-
lowed, will place the physician-witness upon such a plane that he need have
no hesitancy or fear in testifying. ‘‘ First, he should be thoroughly prepared
on all points of the subject on which he is to give evidence ; and, secondly,
his demeanor should be that of an educated gentleman and suited to the
serious occasion on which he appears.”’

Evidence (Medical ).—Following the opening of a case in court, the dis-
trict attorney or one of his representatives proceeds to examine the different
witnesses according to the rules of evidence. This is called the exami-
nation-in-chief, because the witness recites the actual evidence in support
of the side on which he has been subpeenaed. Leading questions that sug-
gest their answers are not allowed, though certain allowances are permissi-
ble in cases where witnesses have an object in concealing important evidence
which is essential in establishing the guilt of an accused party. Such per-
sons are called ‘‘hostile witnesses.”” In connection with this part of the
subject there are certain questions which frequently arise that require notice
here. (1) As fo wriffen notes : These are only admissible in court that the
witness may refresh his memory, and not to supply its place. They are not
admissible if they were made after the occurrence to which they relate, and
they must be original and not copies. According to Tidy, *“the actual
notes taken at the time of, or, at most, immediately after, the occurrence to
which they relate—uncorrected, unexplained, uninterpolated—are fke notes
to be used, and no other.”” (2) Expert witnesses frequently feel inclined to
quote authorities in the witness-box. This, as a general rule, is inadmissible
evidence, because the scientific witness is merely called upon to express his
own opinion, and not to corroborate it by reading similar opinions from stand-
ard medical works. But in England and in some of the United States coun-
sel are permitted to lay before the court readings from recognized scientific
books as a part of their argument. These works may be read in evidence
to contradict a witness who has testified concerning statements alleged by
him to be contained in the book." This permission is not allowable in all
States, but is left to the discretion of the court. (3) As fo medical secrels :
In some instances the court may compel a medical man to divulge secrets ;

' American and English Encyclopedia of Law, vol. xv.
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of the lateral ventricles will be cut through and their cavities exposed. The
incision thus made is prolonged forward and backward, so as to expose the
cornua. The size, shape, and contents of the ventricles should be observed,
and the appearance and thickness of the ependyma. Hemorrhage should be
sought for on the floor of the lateral ventricles, and, if present, its size and
the parts involved by it noted.

This done, the brain should be sliced horizontally (one-sixteenth of an
inch apart) through the ganglia, exposing any lesions that might be in its
substance. Further incisions are carried outward into the hemispheres nearly
to the pia mater, with the result of forming long prism-shaped pieces joined
by the pia mater and a trifle of the cortex, and allowing the subsequent folding
together of the brain, so that the relations of lesions to the organ as a whole
may be investigated. Next, the fornix and corpus callosum at the foramen
of Monroe are incised and the third ventricle examined. An incision through
the lower portion of the vermiform process opens the fourth ventricle, which
should be examined as to its contents and the condition of its vessels and
ependyma. The floor of this ventricle is divided by making transverse in-
cisions (one-sixteenth of an inch apart}, and examination is made for minute
hemorrhages. The hemispheres of the cerebellimn are next opened by in-
cisions made from the fourth ventricle and passing outward into its substance,
disclosing the presence of any tumors or hemorrhage in the cerebellum.

Sometimes the removal of the eye is called for. When such is the case,
its removal is accomplished by breaking through the roof of the orbit with
a chisel and removing the muscles, thus exposing the optic nerve and the
posterior part of the organ.

2. The Spinal Column.—To examine the cord and its membranes
the body should be placed on its face with a block beneath the thorax. An
incision is made through the skin, subcutaneous tissue, muscles, and the
fascia connected with the spinous processes, extending from the occipital
protuberance along the spines down upon the sacrum. After the soft parts
are dissected away from the laminz out to the articular processes, the ver-
tebral arches are fully exposed. The laminz are then sawed through close
within the articular processes, so as to open the spinal cavity at its outer
margins (Luer’s rhachiotome, a double-bladed saw specially adapted for this
work, should be used, although a single-bladed instrument accomplishes
the same with more time). The laminz and spinous processes are now
removed by means of a stout hook, and the cord is brought to view. Great
care in the use of the saw must be exercised, so as not to injure the cord.
Next, the roots of the spinal nerves are divided and the cord is removed,
together with its membrane. It is laid on a clean board or table and the
dura mater laid open with blunt-pointed scissors on the anterior and pos-
terior surfaces over its entire length, and an examination made for inflam-
matory lesions, tumors, etc. Softening or sclerosis of the cord can generally
be discovered by passing the finger gently along it. The cord is now divided
by transverse incisions (half an inch apart) through its entire length, allow-
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stances have so changed a person that his nearest relatives have not been
able to recognize him. Usually in cases of disputed identity, whether of the
dead or living, a scar, a deformity, or some congenital or indelible mark, as
nevis maternus, or mother's mark, a mole, a tattooing, etc., has proved the
only means of recognition."’

Value of Professional Stigmata,—Under this head may be mentioned
the appearance of various marks upon the body of the suspected person,
thus indicating the occupation of the person. For example, waskerwomen
present a peculiar condition of the skin of the hands, swollen fingers, and
callosities occasioned by the exercise of pressure; the surgical condition
known as housemaid's knee results from kneeling a great deal. Cataract is
supposed to be more common among jewellers, as a result of the fineness
of their work. It is pretended that retraction of the last phalanx of the left
thumb is of frequent occurrence among this class of workers. A character-
istic sign of the occupation of drivers and coackmen is the distinet spot of
callus situated between the thumb and index finger, and between the
second and third and third and fourth fingers, of both hands. Among
dress-makers, etc., the skin of the index finger of the left hand will be found
to be rough, thick, and blackened, being dotted with numerous points, the
result of needle punctures. This condition, however, appears in many occu-
pations. Among zielinists there exists a hardness of the skin of the tips of
the fingers of the left hand. A deep-brown discoloration is sometimes dis-
cernible upon the hands of curriers, being due to their peculiar work of
tanning. These spots turn to an almost black color if touched with a solu-
tion of prussiate of potash and iron. Besides these instances, others might
be mentioned, but the observer may gain considerable information as to the
occupation of an individual by noting carefully the appearance of the hands.
Thus, Hamilton* quotes Le Grand du Salle as saying ‘‘ that in four-fifths of
the workmen he examined the hands showed the only trace of the kind of
work done.’”’ Tardieu has by the condition of the hands recognized the
following : laundresses, bleachers, copper-workers, coal-miners, coachmen,
hair-dressers, tanners, cutters, hair-workers, nail-makers, porters, gilders,
cabinet-makers, clerks, florists, engravers upon metals, watch-makers, lock-
smiths, milliners, mother-of-pear]l workers, shoemakers, glass polishers,
button-makers, rag-pickers, tortoise-shell polishers, bookbinders, grinders,
saddle-makers, stone-masons, drummers, dyers, wood-turners, metal-spin-
ners, vermicelli-makers, and glass-blowers. He divides the alterations of
the hand into those occupying the palmar portion, the fingers separately or
together, the two hands, or one only. The right hand is that in which the
appearance is most marked, and when both are changed, that of the right
15 different from the left ; and it is nearly always found that the fold of the
flexion in the palm has the greatest degree of epidermis thickening. When
the entire hand is the seat of alteration, according to Du Salle, we find that

* System of Legal Medicine.
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leave no visible, or at least only colorless, marks upon the paper. These
may be revealed or brought out in colors by exposure to moisture or to
heat, or by the application of other substances. When used separately, the
materials of the ferro-gallic inks may be used as sympathetic ink, the writing
being done with the sulphate of iron solution and washed over with that of
the galls. A dilute solution of the chloride of copper used for writing is
invisible until the paper is heated, when the writing is seen, the color being
a beautiful yellow, which disappears when the heat is withdrawn. Similar
properties are possessed by the salts of cobalt, such as the acetate, nitrate,
and sulphate, the writing appearing in a bluish tint. They are rendered
green upon the addition of a salt of nickel. ( Vide Table.)

Rlack Inks.—These contain gallate or tannate of iron, suspended by
gum. To prevent mouldiness, a few drops of creosote, carbolic acid, or
other substances (antiseptics) are added. Copying inks, such as are used to
give an impression of the writing made by them to another sheet of paper,
are the ferro-gallic inks, with a larger proportion of gum than they usually
contain, and a portion besides of sugar. Other inks are the so-called
alizarin (contains a little free acid), and those made from the extract of
logwood mixed with chromate of potassium. Solutions of oxalic acid,
chlorine, and hydrochloric acid will remove any of the inks referred to.
The possibility of removal is prevented if Indian-ink is added.

The indelible inks are made by mixing a decoction of galls with vanadate
of ammonium, or by dissolving wheat gluten in vinegar, after steeping it in
water from twenty-four to thirty-six hours, and rubbing up the resulting
fluid with Indian-ink or lamp-black. This ink cannot be removed by
chlorine, although the black color is dissipated. The silver inks are readily
dissolved by the cyanide of potassium.

Blue fmks.—The following formulz are given by Tidy : Prussian blue,
30 parts; oxalic acid, 4 parts; water, 1000 parts ; or, Prussian blue, 12.5
parts ; oxalic acid, 25 parts ; water, 1000 parts.

Red Inks.—These inks may be made by boiling two ounces of Brazil
wood, half an ounce of alum, and half an ounce of crystals of tartar in six-
teen ounces of distilled water, until it is reduced one-half; after straining,
half an ounce of gum-arabic is dissolved, and a tincture added, made by
digesting in one and one-half ounces of alcohol (sp. gr. 0.839) one and one-
half drachms of cochineal. Another variety is made according to the fol-
lowing formula : Brazil wood, two ounces ; chloride of tin, one-half drachm ;
gum-arabic, one drachm ; water, thirty-two ounces ; this to be boiled down
to sixteen ounces. A third variety is made by boiling together to one-half,
two gallons of good vinegar, two pounds of Brazil wood, and one and one-
half pounds of Roch or Rupel alum.

Other Infs.—Various different-colored inks are prepared by different
formulze, such as the yellow and green inks, ete. These latter contain a de-
coction of saffron and a solution of indigo carmine mixed with picric acid,
respectively.
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upon his stature, gait, color of hair, complexion, color of eyes, and peculi-
arities of appearance. According to Tidy, well-known persons cannot be
recognized by moonlight farther off than sixteen or seventeen yards; in
broad daylight at one hundred and nine yards; and by sfarfight the best-
known persons cannot be distinguished at a distance greater than ten to thir-
teen feet. In some instances a _faskh of lightning may be sufficient to effect
recognition. The light from a pisfe/ shot may enable one to recognize the
person using the weapon. From the many experiments carried on by
Desgranges, of Lyons, the following conclusions were reached : “that on a
very dark night, and away from any source of light, the person who fired
the gun might be identified within a moderate distance. If the flash were
very strong, the smoke very dense, and the distance great, the person
firing the piece could not be identified.”

De Gueret averages the results on the acuteness of vision as follows : at
fifty years it is diminished one-fifth, at sixéy years it is diminished one-
fourth, at sevenfy years one-third, and at ezghfy years one-half; so that a
person of thirty or forty years of age could identify an object at one hun-
dred feet distance ; at sixty years he could not distinguish it at a distance
greater than seventy-five feet, and at eighty years he could not recognize the
same object farther off than fifty feet.

The distance at which the report of a pistol or gun may be audible de-
pends to a great extent upon the condition of the atmosphere,—moisture,
direction of the wind, etc. The velocity of sound in the air averages eleven
hundred and thirty-five feet per second, which is at the rate of about thirteen
miles to the minute.

The limits of hearing are fixed by Savart as between eight complete vi-
brations per second and twenty-four thousand ; by Helmholtz as between
sixteen and thirty-eight thousand, or eleven octaves. The practical limit,
however, as stated by Tidy, is between forty and four thousand vibrations
per second, or a range of about seven octaves.

Eertillon's System of identifying Criminals.—The anthropometri-
cal system, invented by M. Alphonse Bertillon, and adopted by the French
government, is also in vogue in New York, Chicago, Boston, in various
cities of Michigan, Ohio, Wisconsin, and of other States, and in the prison at
Joliet, Illinois. The method of identification is based upon close attention
to facial peculiarities that are not affected by time. Bertillon discovered that
the dimensions of the head, the color of the eyes, and the shape of the
ears or nose never changed, and although expressions may vary, the meas-
urements never do. Thus by an ingenious methad of tabulation he intro-
duced a system which has baffled the efforts of old criminals to deny their
identity when recaptured. Under this plan mistakes in identification are
practically impossible. Of the five hundred thousand individuals who have
been subjected to measurement by this system, no two have been found
to be exactly alike.

The following identification card is a fac-simile of that adopted by the

re






FORENSIC MEDICINE 201

Rosse ' says that ‘‘ the measurements, which can be made by any person
of average intelligence in three or four minutes, are extremely simple. The
right ear is always measured, for the reason that this organ is always repro-
duced in the traditional photograph which represents the right face. Other
special measurements are taken on the left side. . . . It is contended that
by these measurements alone the identity of an individual whose face is not
even known may be established in another country by telegraph. The ap-
plication of the system has proved of great service in the apprehension of
deserters from the United States army (when the authorities have been able
to find the card), while it is claimed to have caused the disappearance of
numerous dissimulators of identity in the prisons of Paris. . . . To avoida
possible source of error, mensuration of the organs and the ascertainment
of their form may be resorted to in the case of a cadaver that is much de-
cayed, or in one that has been purposely mutilated or burned by the assassin
in order to prevent recognition. A sufficient number of cases may be cited
in which the measurement of a limb or a bone of a deceased person known
to have been lame or deformed during life has resulted in the establishment
of identity or the reverse.’’'*

Finger and Foot Impressions.—The value of imprints made by the
finger- or thumb-tips, as a means of establishing the identity of an individual,
was first pointed out by M. Francis Galton. His attention was first drawn
to this subject in 1888, when preparing a lecture on personal identification
for the Royal Institution, which had for its principal object an account of the
then new anthropometric system. He studied the various striations of the
human fingers, and was able to corroborate the value attributed to them as a
means of personal identification. The markings of a finger of Sir William
Herschell made in 1860, 1874, 1885, and 1888, respegtively, are figured, and
show a striking similarity. The difference in age of the digit marks testifies
to the wearing of the epidermis.

So far as the proportions of the patterns go, they are not absolutely
fixed, inasmuch as they change with the shape of the finger. According as

S

* Witthaus's Medical Jurisprudence, Forensic Medicine, and Toxicology.

* The Bertillon system, as adopted by the Police Department of New York City,
is somewhat of an improvement over that used in foreign countries. For example,
much greater accuracy is secured in the measurement of the height of the person under
arrest. By the old method the height of the individual was secured by having him
measured standing. By this method any clever person could alter it by simply flexing
his muscles, whereby the difference in measurement might be so much as half an
inch. Under the new order of procedure the measurement is secured by having the
criminal laid flat upon his back, with his head and heels in contact with metallic
plates so arranged that when the contact is perfect a signal is given by the play of
electric bells. In this way the record is infallibly accurate. Besides this modification,
other measurements are taken, as those of the head, the bones of which are subject
to less alteration than those of other parts of the body. In addition, imprints of the
feet are made on charcoal paper, and greater attention is paid to the measurements of
the ears and of the occipital angles.
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A classification of the principal varieties of patterns is into arches, loops, and
whorls. In the arches there is no pattern, for there is no interspace ; in the
loops the interspace is occupied with a system of ridges that bends back
upon itself, and in which no one ridge turns through a complete circle.
Whorls comprise all cases in which at least one ridge turns through a com-
plete circle, and they include certain double patterns which have a whorled
appearance. A third method of classification is determined by the origin of
the ridges which supply the interspace from the thumb side or the little-finger
side. (‘‘Finger Prints,”’ Galton, London, 18g2.)

Hamilton * says, ‘‘ For the establishment of the identity of a criminal a
careful examination should be made of the papers handled, window-panes,
and china and glass ornaments, or, in fact, any other object which may re-
ceive an impress from his more or less greasy fingers at the place of com-
mission of the crime. By oblique light there will sometimes be no difficulty
in finding upon the polished window-pane a faint though perfect imprint,
which can afterwards be strengthened and made the subject of a permanent
record. For this purpose the method contrived by Forgeot (publications
of the Laboratoire d' Anthropologie Criminelle, of Lyons), which consists in
the application of common ink or some aqueous pigment which will adhere
to the parts that are not greasy, may be tried ; or the glass may be subjected
to the vapor of hydrofluoric acid. Forgeot has shown that even pieces of
paper which have been touched by slightly greasy hands will bear the im-
print of the fingers, and the most delicate markings may be brought out
after treatment with ordinary ink, and these used as a negative with good
results. In exceptional cases the finger-marks may be made to give litho-
graphic impressions.”’

In the trial of Gurney, of the American Express Company, at New
Orleans, the identity of the prisoner was established by the expert, through
a faint impression of his thumb left in the wax of a broken seal and com-
pared with a subsequent impression of the thumb. Photographs of the
thumb impressions on the seal were made and enlarged. The thumb
impression which had been made by Gurney was also enlarged ; they were
identical. Nevertheless, the prisoner was acquitted.

The value of foofprints as a means for the identification of criminals is
fully recognized, and may alone lead to the identity of such individuals.
Mascar, of Belgium, and Causse, of France, differ as to the value of such
impressions ; the former holding that the impression of the foot in the ground
is smaller than the foot that made it, while Causse, on the contrary, insists
that the impression is usually larger. '

The following remarks are abridged from Tidy's *‘ Legal Medicine."”
The impress of a foot in sand, etc., is usually smaller than the foot producing
it. This is due to the particles of sand at the margins of the impress, which
partially fill up the space previously occupied by the foot. In the case of

! System of Legal Medicine.
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(7) Note all the surroundings of the footprints, such as stains, weapons,
etc., and their position in relation to the footprints.

The question as to the length of time since the footprints were made will
depend upon various circumstances, such as the weather, temperature, etc.

‘‘ Circumstances sometimes direct expert attention to vestiges of other
animals. The tracks of a dog or of a horse may become the object of a
medico-legal inquest. The books record a case in which it was necessary
to ascertain whether a bite had been made by a large or a small dog. This
question was settled by producing the dogs and comparing their teeth with
the scars. Persons familiar with border life know the importance of trails
and the minute observation that is brought to bear on them by the expe-
rienced frontiersman. In following cattle thieves and murderers, while with
the Fourth United States Cavalry on the Rio Grande frontier, I have known
the peculiarity of a horse's footprint in the prairie to tell a tale of great sig-
nificance. Observation in this respect may extend to such trivial objects as
the tracks of wheels, as those of a wagon, a wheelbarrow, or a bicycle, or to
the singular imprints left by crutches or a walking-stick. The imprint left
in the ground by a cane usually occurs in the remarkable order of every two
and a half or every four and a half steps. Investigation of such circum-
stances may result in material facts that may be of great assistance in estab-
lishing the relation of one or several persons with some particular act."’
(Rosse, in Witthaus's ** Medical Jurisprudence, Forensic Medicine, and Toxi-

cology."")

THE IDENTIFICATION OF THE DEAD.
I. OF THE BoDy RECENTLY DEAD BUT ENTIRE.

In cases where a body has been dead a short time only, identification
may be established by the same general methods as have already been re-
ferred to in the identity of the living. Other points to be considered are as
follows :

Race.—Where the body is but recently dead and but partially decom-
posed, no great difficulty will be experienced in determining the race of an
individual. The following brief summary of the four great families is taken
from Harris's article, '* Death in its Medico-Legal Aspects,”" in Hamilton's
** System of Legal Medicine."”

‘(1) The Australoid type, such as the coolies in Southern India and the
native Australians : skin chocolate-colored, hair black and wavy, the skull

applying heat (to 220 F. or more) to the impressed ground by holding over it a ben-
zine lamp, and then dusting the heated impression with ground paraffin. When cool,
the latter may be removed for a mould of plaster of Paris, etc. For the reproduction
of imprints left upon snow, cammon salt is sprinkled over the impress, followed by
melted gelatin. The salt lowers the temperature of the snow about fifteen degrees,
thereby allowing the mould to form solidly. The gelatin negative is removed and
used to make on white plaster an exact representation of the imprint.
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two terminal phalanges of the fingers, with the exception of the thumb and
the left ring-finger, had rotted off. The length of the left arm and hand
was twenty-five and three-cighths inches. There was no circular depressed
mark on the left ring-finger.

““ The thighs had been cut off at the hip-joint by cuts around the flexure
of the joint, and the heads of the femora disarticulated. The right thigh
had the patella attached, but was separated from the leg at the knee-joint.
The left thigh, which was found at a later date, showed not only more signs
of decomposition, but the head of the femur was riddled with the small cir-
cular holes of a water-worm. The femur measured sixteen and one-eighth
inches from the head to the lower level of the internal condyle.

“‘ The legs, including the feet, had been cut off by circular cuts from the
centre of the knee-joints, the left leg having the patella attached. The
legs were well-shaped and muscular, and the foot small and without de-
formity. There were circular, slightly depressed marks, about half an inch
deep, just below the knee. Each leg with the foot measured sixteen inches,
right and left tibize thirteen inches, right and left fibulz thirteen inches. The
skin of the legs and thighs was decomposing, the cuticle in places being
raised in bullz and peeling off. The cuticle of the feet had disappeared
with the nails, and the terminal phalanges had fallen off.

““ The following inferences were then drawn from the foregoing facts :

‘“1. The sex was easily told, as the external organs of generation, as
well as the uterus and ovaries, were present.

‘2. The Age.—The union of the epiphyses proved the age was over
twenty-five.

‘““3. The complexion was dark, as shown by the pubic hair, while the
fair skin proved Caucasian origin.

““4. Height.—The length of the arm being twenty-five and three-eighths
inches, by doubling this and adding twelve inches for clavicles and sternum,
we should have a result of five feet two and three-quarters inches. The
length of the lower extremity was thirty-two and one-eighth inches, multi-
plied by two would equal sixty-four and one-quarter inches,—z.e., five feet
four and one-quarter inches. By measuring the ring-finger the length was
three and one-quarter inches ; this multiplied by nineteen would give us five
feet one and one-quarter inches ; so we had to average the three measure-
ments and calculate her as about five feet three inches in stature.

‘5. Condition of Life.—The skin of the hands and feet was too much
decomposed to show whether she had led a life of hard manual work. There
was no mark made by a wedding-ring. The uterus was that of a virgin, but
the vulva was too decomposed to give indication with regard to old or
recent injury. The mark around the leg showed that garters were worn
below the knee,—a custom, I believe, more common among the lower than
the upper classes, who either wear garters above the knee or suspenders.
She had recently menstruated.

** The cuts on the surface of the vertebra were such as would be made by
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found portions of the occipital bone and the base of a human skull, together
with the fangs of an incisor and molar tooth. Continuing the search, he
discovered portions of the arches of the dorsal vertebree, a part of the
lumbar vertebra, a portion of a head, body, and humerus, and part of the
head and joint of the femur. These bones had been subjected to a high
temperature, which had destroyed their internal structure, but the external
form was well preserved. A chemical and microscopical examination of
some of the clinkers showed that there was blood upon them having the
character of human blood. There was no doubt that these were the re-
mains of the missing man. He was last seen alive at eight o'clock in the
evening, and at four o'clock the next morning nothing remained of him but
the few bones referred to above. (Taylor.)

THE IDENTIFICATION OF HUMAN BONES.

In cases where the question of identity relates to isolated bones or to the
entire skeleton, the highest anatomical skill may be requisite before a satis-
factory answer can be given. The following points will suggest themselves
in the course of the examination : (1) Whether the bones submitted for in-
spection belong to a human being or one of the lower animals. (2) If they
belong to a human being, whether male or female. (3) The length of time
they have probably remained in the ground. (4) The probable stature of the
person during life. (5) The probable age of the person to whom they be-
longed. (6) The race to which he or she belonged. (7) It should be deter-
mined whether solitary bones belong to the right or to the left side, and
whether they form parts of one or more than one skeleton. (8) Whether
they have been fractured, and, if so, whether it occurred during life, or by
accident at the time of the exhumation. If it occurred during the life of the
person, whether it be recent or of long standing. (9) The presence or ab-
sence of deformities, of supernumerary fingers or toes, of curvature of the
spine, of ankylosis of one or more joints. (10) Whether they have been
calcined. (Taylor.)

Age in the Dead.—In determining the age, the progress of ossification
in the different bones, and in young persons the development of the teeth,
are the best guides. Of course, it must be remembered that in the identifi-
cation of detached bones, or of the entire skeleton, the determination of the
age is only approximative. In a case mentioned by Tourdes, the age of a
deceased person was guessed as between sixty and sixty-five, whereas the
person was eighty-five. Therefore the exact age is difficult to state with
any degree of certainty.

The following »ésumé, chiefly from Semple, shows the extent to which
osseous union has progressed : The separate bones of the skull are generally
united within a year or so after birth ; but occasionally the two halves of the
frontal bone remain separate throughout the natural period of life. The
cranial bones become thinner in old age, as the diploé is more or less ab-
sorbed. The sutures at this time of life become ossified, and, if very indis-
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particularly of the ribs, is regarded as a sign of disease rather than of age.
(Humphry.)

Other points worthy of note in connection with old age are the approxi-
mation of the osseous laminz of the flat bones as a result of the absorption
of the osseous plates of the cancelli. In consequence, further, such bones
(ilium, scapula, etc.) are rendered lighter and more brittle. They assume a
yellowish color, and their aspect and touch are greasy, through the more or
less infiltration of free fat. In the vertebral column the bodies of the several
vertebrze are bevelled off in front, and the coftesmn bends forward. Shrivel-
ling in the intervertebral disks also takes place during this period of life.

In the lower jaw, however, age produces the greatest structural changes.
At a very early period of intra-uterine life and in early infancy the ramus and
body of the inferior maxilla form an exceedingly obtuse angle ; in middle
life a right angle is almost formed ; while in advanced age, after the disap-
pearance of the teeth and absorption of the alveolar border, a reverse order
to the infantile type occurs, a prominent ridge replacing the sockets for the
teeth as they originally existed. ( Fide Identity of the Living.)

Sex.—In the matter of sex there should be no great difficulty, as this
can usually be determined from the skeleton, if complete. In cases where
single bones and the entire skeleton are submitted for examination, it is well
to remember that up to the age of puberty there is little or no difference
discernible in the general characteristics of the sexes, although there are
many exceptions, of course, in which the males have the advantage both
in height and weight.

The bones of the male are generally larger and stronger than those of
the female ; but the thorax of the latter is deeper and the costal cartilages
longer. In short, the corresponding bones of the two sexes differ in size,
weight, and the prominence of their ridges and protuberances. There is
also a certain difference in the bones of the head. Thiem-Cottbus® ad-
vances the following craniological criterion of sex: ** The os tympanicum
forms part of the posterior wall of the glenoid cavity of the inferior maxil-
lary bone, and also closes in front and below the bony meatus of the ear.
It arises perpendicularly from the petrous portion of the temporal bone pos-
teriorly, and turns backward, in women at about half the height of the mas-
toid process, but in man at a less height. In the male the bone develops a
sharp edge, which divides to form the sheath of the styloid process; but in
woman this sharpened edge does not exist, the bone is rounded into a tuber-
cular form, and the fossa is shallower and flatter. Thus, in the male, this
fossa-tympanico-stylo-mastoidea is small and the posterior wall of the glenoid
cavity extends so deep that it is not possible for the condyloid process to slip
over it. In the female it is so much more spacious that this feature alone
will serve to distinguish the skulls of one sex from the other.”

It is in the pelvis, however, that the main characteristic distinctions are
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difference in the configuration as to justify one in speaking of the skull as
pyramidal. On the contrary, in many specimens lines drawn from the most
projecting part of the zygomatic arch and touching the sides of the frontal
bone, instead of forming a triangle on being elongated, might, like the
asymptotes of a parabola, be extended to infinity and never meet. The

index of the foramen magnum in these skulls is about the same as that of

European crania. The internal capacity shows marked difference, the cubic
contents of the endocranium averaging that of the French or German."

3. The Oval Skull of the Indo- Enropean or Caucasian.—The facial angle
of the skull of a European varies from eighty to ninety degrees. Great caution
must be exercised in drawing conclusions from the shape of the skull alone.

In addition to the characters of the skull, other parts of the skeleton
must be examined if possible. Thus, in the negro, the feet are very broad
and flat, the backward prolongation of the os calcis being very great. ‘‘In
studying the osseous system it should be remembered that certain modifying
elements, as artificial compression, pathological deformities, posthumous dis-
tortions, and hygrometric conditions, may affect particularly the skull, and
if due allowance be not made for these the study may lead to glaring absurdi-
ties."”” (Rosse.)

The following table by Ward shows the relative capacity of the skull in
different races :

RACE WEIGHT OF SKULL WEIGHT oF MILLET SEEDS THE
2 WITHoOUT LOwWHER Jaw, 0. AV, SKEULL WILL HOLD, OZ. AV.

e AR, S e 26,00 42.50
French {z S 20.60 31.50
. T T . 34.50 37-25
Chinese {2 o S 27.00 39.25
) v et Tal : 40.25 34-00
swthmn {i o) BT A s 32.00 35.75

The subjoined tables, by Dr. Humphry, give the measurements of human
skeletons of different races, etc., the first table in inches, and the second
reduced to a scale of 100:

E i g | PELVIS.
F g |8 e
: 5 |z £
" i, o
RACE, ETC. 23 = ) | Bs
3 HE = | TR I - 2 . T | S
= + = o - o el (- i . Bl &E
3| 8¢ | Z[E#|Z2|5|%| B | & 22 | A
- | SR LR - et i e - R -
European (av- | Symphysis '
heragzﬂnf{:s}l} 65 ypu :i? 22.2 m_51: 12.7 (9.2|7.3| 17.88 | 14.4 | 10.60 | 5.2 4.3
egro (aver- 1 in. below | |
age of 25) . } 62 symphysis | rg.3| Ig.BI i2.1 9.4|7.7| 17.00 | 14.4 T1.11 4.6 i T
Bosjesman (av- g | |
erage of 3) . | 54 | Symphysis | 17.0|19.6 10.8 8.3 6.0| 15.00 | 12.9| 7.50| 4.4 | 3.5
Idiot (in Berlin i | :
Museum) . |57 [ Symphysis | 19.5|13.5 | 12.0|8.8| 7.0| 16.00 | 12.5| B.50| 5.0 | 3.8
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STATURE.
LExGTH oF Boxg (IncHES).
Maximum. Minimum. Difference.
Humerus (6 observations) . . . . 13.00 73.25 649.75 3.50
Ulna 7 observations) . . . . 10.66 73,25 65.00 8.25
Femur 7 observations) . . . . 18.10 72,00 67.00 5.00
Tibia = observatons) . . . - I5.C0 70,50 65.00 5.50

The question, How long have bones been burted 2 may arise in medico-
legal inquiries, but the reply at most can only be approximative. Much
will depend upon the condition of the soil in which they have been buried.
Thus, in a dry soil they will resist decomposition for a period of from thirty
to forty years ; and if preserved in crypts, etc., they may not be affected for
hundreds of years. Taylor states that the bones of William Rufus were
discovered in a stone coffin at Winchester, almost perfect, after a burial of
seven hundred and eighty years.

During the process of decay bones become lighter in weight as a result
of the loss of animal matter ; the external color assumes a darker hue, and
the ends, becoming gradually brittle, crumble away and, together with the
shaft of the bone, are reduced to ashes (dust). It is stated that so perfect
were the bones of Abelard and Heloise, after the lapse of five hundred years,
that the female skeleton could easily be distinguished from that of the
male.

To determine whether exhumed bones are old or recent, every little
detail should be noted with great accuracy. Thus, the discovery of the
periosteum and spinal marrow would be proof of a recent state, etc. [t
requires a lapse of about ten years for a cadaver to skeletonize, although the
resistance to decomposition may last for a long time.

““The trade or occupation leaves but few marks on the bones that are
useful in the matter of identification. . . . As a rule, the relatively larger
scapula point to the fact of a day-laborer ; necrosis of the lower jaw suggests
a worker in phosphorus ; worn and discolored teeth, a user of tobacco ; and
aurification of the teeth might suggest the previous social condition. Gold
crowns and fillings and dental prosthesis generally are among the most
common and, at the same time, among the most useful signs of identification.
By this means the bones of persons killed by Indians on the Western plains
have been recognized years afterwards. The traveller Powell, massacred in
Abyssinia, was recognized in this way. From the presence of artificial teeth
and the mechanical appliances for fixing them, dentists may recognize their
own work beyond a doubt. One of the most common-hackneyed of these
cases is that of Professor Webster. Later cases, in which this kind of proof
established convincing and conclusive identification, are those of Dr. Cronin,
assassinated in Chicago in 1889, and of the bomb-thrower, Norcross. . . .
In every important case a cast of the mouth should be taken, in order to set
at rest any question that may subsequently arise as to the condition of the
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blunt ends being characteristic of each fibre. No markings are exhibited,
and when boiled with nitric acid no spiral streaks are noticeable.

The Hairs of Animals.—These are, as a rule, thicker, shorter, and
coarser than those of the human being. The hairs of all animals possess the
essential parts of cortex and medulla, however much they may differ in
general appearance. In some animals, particularly the smaller rodents, the
cortical tubular portion is crossed by transverse partial or complete par-
titions, while in others the essential structure does not differ from the finest
wool. The greater part of the diameter of the shaft of animal hairs may be
occupied by the medulla, so much so that the cortical portion can hardly be
detected. This is an important point of difference, since the resultant jointed
appearance of the cuticle, in some cases, marks the differences existing
between such hairs and the fine downy ones of man and of the feetus.
Further, the medullary substance of the hair of man may be absent, or, if
present, it represents but a small proportion of the total diameter of the
shaft ; while, as has been mentioned above, the medulla is almost always
constant in the hairs of animals.

In cows, horses, the deer, etc., microscopic examination generally reveals
the true nature of the hair ; but in some animals—the sky-terrier and spaniel,
for example—the distinctions are not so marked, since the hairs bear a close
resemblance to those of man. In the reindeer and the musk-ox the entire
hair-substance seems to be made up of delicate polygonal cells.

In distinguishing the hairs of man from those of an animal the following
points are to be remembered : the size, shape, and microscopical appear-
ances, the locality of the pigment, the relative proportion of medulla and
cortex, and the arrangement of the medullary cells. (Tidy.) The hairs of man
have a much finer appearance than those of any other animal ; besides, the
transverse lines of the cortex are more marked. The size of the hair of the
horse and the deer is greater than that of man, with a relatively greater de-
velopment of the medulla. The locality of the pigment, both in man and
in the monkey, is confined to the cortex, while in the rodent it is found
in the medulla. The medullary air-cells in the hair of man are smaller and
more crowded than in the quadrumana. The following diameters of hairs
from different parts of the body are expressed in fractions of an inch :

DIAMETERS,

Dowri from asuckling . o «oviiaiaiaie R ek s e
Hair from a young girl'sarm . . . . . . S I LT
Hair fromthe head of afemale . . . . . . . . « . . . - . i

Hair from the pubesofafemale. . . . . . . . . ... .. iz

Hair from thehead of aman’ » .« « « +« s va s & o won 1ty

Hair from the pubesof amale ., . . . . . . . R e v wkr

Halr frot thebeatebe s C0 Lo o f e R BnR s s st il b Sy
Hair from the eyelashesof amale. . . . . . .. ... .. aha

Hait fromthearm ol a man . « .« v oo sene oo Tobr 103ds
Hair from the handofaman . . . . . . . ... ... ..
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It must be observed that the chemical tests do not distinguish human
blood from that of the lower animals, nor arterial from venous blood. They
do, however, serve to distinguish blood from other substances.

I. CueEmicarL TEsTts.

(1) The Heemin Test (Teichmann's).—This consists in the forma-
tion of microscopic prisms or plates of h@min or hamatin hydrochloride
(Teichmann's crystals). The method of procedure, as described by Bab-
cock, is as follows: *“ A drop of blood-solution is taken up by the end of
a glass rod and spread upon a microscope slide, so as to give it an extended
surface. The slide may be set aside in a place free from dust and allowed to
evaporate spontaneously, or it may be heated very carefully in the flame of a
spirit-lamp, the slide being moved to and fro, so that the liquid will not be
raised to a temperature of more than twenty or thirty degrees above the
natural heat of the body. The warmth may be ascertained from time to
time by applying the slide to the back of the hand. The temperature
must not be allowed to reach 140° F. (60° C.), the point at which albumen
coagulates. Should the coagulation take place, the test is likely to fail. Some
writers recommend the addition of a particle of common salt to the solution
during the evaporation. This is unnecessary in the case of fresh blood,
because it contains a sufficient amount of this substance as a natural con-
stituent ; but with old or dried blood it is absolutely necessary. The amount
required is very small. The best plan is to prepare a solution by weighing
out two grains of pure sodium chloride and dissolving in eight fluidounces
of distilled water. A drop of this solution is quite sufficient for the test, and
is placed upon the centre of the film of evaporated blood. The drop is
spread over the film so as to cover all parts of it, and dried off with the
same precautions as at first. A drop of glacial acetic acid is next added to
the film, the latter covered with a thin glass and the slide heated, this time to
a sufficient degree to produce a slight ebullition. There is no longer any
danger of the coagulation of the albumen. If the boiling be too rapid, the
cover may be violently projected from the slide by the foree of the vapor.
If the blood to be tested is in a dried state, so that a small particle may be
detached, a minute portion is placed in the centre of the slide and warmed
with a drop of acetic acid. The acid is evaporated and the residue treated
with the salt solution and afterwards with a fresh portion of acid, as previ-
ously described. In the case of fresh blood a single heating with the acetic
acid is sufficient, but with very old blood it is frequently necessary to add
the acetic acid a second time and heat it anew. When the acid has wholly
evaporated, the slide is examined in the microscope under a power of three
hundred or four hundred diameters. The operation is easy, but it requires
a certain degree of skill in manipulation. The attempt to obtain Teich-
mann's crystals will often fail in 'unskilful hands. The principal causes of
failure are the coagulation of the albumen and.an excess of salt. Coagula-
tion retards the solvent action of the acetic acid, and during the prolonged
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shrink by the treatment given them. Having now accurate diagrams of
human blood and of rabbit's blood, I was ready for the examination of the
blood-stains. These I prepared as has been detailed.”

““ Diagram No. 5 shows the outline of the restored corpuscles as taken
from the sleeve of Ford's coat. Twenty-five corpuscles are pictured, of which
eighteen correspond in size and measurement with human blood ; seven are
below this size.

““It is surprising what an array of odds and ends can be found in a
seraping of a blood-stain ; bits of cloth-fibre, pieces of fibrin, masses of stain,
granular d#éris, broken, twisted cells, and bacteria can be found, and must be
differentiated from the blood-corpuscles. Unless one becomes very familiar
with this subject, it is apt to be a perplexing study. Any round, flat mass,
though it may present irregularities, is apt to be a blood-disk. If it presents
some straw or brown color and a marked appearance on slight focussing, it
is very probably a blood-disk. If when the cover-glass is touched with a
teasing-needle it rolls over and you get another view of it, you can often be
absolutely sure that the mass is a biconcave disk,—a red blood-corpuscle.
Frequently you will find a cell that is just as clear as a fresh one can be.
Such cells should be carefully drawn and designated. Cells A in the accom-
panying diagrams are such cells.

“ Diagram No. 6 shows the blood-cells from the stains on the leg of
Ford’'s trousers. For some reason these cells were the most perfect ones [
found. Any tyro could tell that they were biconcave disks, and any one
could have drawn their outline as easily as I did. There i1s hardly a cell
shown that has not the outline of a human red blood-disk.

“‘ Diagrams Nos. 7, 8, and g show the corpuscles found in the stains of
the hat, shoe, and whipstock with which he was supposed to have killed the
woman. As can be seen, most of them are of the diameter of the human
red blood-corpuscles, and but few approach in size those of the rabbit.

“* Having my exhibit thus arranged, 1 reported to the district attorney
that the stains found on the clothes were blood-stains ; that the corpuscles
found in those stains were not from the blood of a fish, reptile, or bird ; that
they belonged to the blood of one of the class of mammalia and corresponded
very closely with those of human blood, and that they did not belong to the
blood of the rabbit, neither the cotton-tail nor the jack.

‘. . . The method of micro-measurement by the camera lucida has cer-
tainly much to commend it in such cases as the one presented. It brings to
the jury's eye your own observations, and it throws on them some of the
responsibility which by other methods you must share alone.

“It puts on paper for subsequent reference more than simple figures.
This makes its value in work of this kind very pronounced. In the case
just presented, the diagrams of comparison speak stronger than any array

* For a detailed description the reader is referred to the Journal of the American
Medical Association.
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would then be seen, the spectrum of oxidized hzemoglobin, which has two
well-defined absorption-bands in green. If, however, the blood has been
exposed for some time to the action of the air, these bands would be fainter,
and another would be seen in the red, the spectrum of methzmoglobin.
The relative distinctness of this shows the amount of change, and is some
indication of the age of the stain ; but in forming any such conclusions it is
necessary to know the circumstances of the case, since the sulphurous acid
met with in towns or in rooms where gas is burned produces more change
in a day than pure air does in a week. If, however, little or no change has
occurred in a town, it would be good evidence of the stain having been
recently made. In order to make the detection of blood still more certain,
it is well to observe the effects of reagents and examine other spectra. A
piece of citric acid about one-fifteenth of an inch in diameter should, there-
fore, be dissolved in the liquid in the cell, when it will be seen that the ab-
sorption-bands of the fresh blood gradually disappear, and are not restored
by the subsequent addition of excessof ammonia. This is a most important
fact, since it shows that the acid produces permanent change, which is not
the case in nearly all other red coloring-matters. To remove all doubt
about the presence of blood, a very small piece of sulphate of protiodide
of iron, not above one-hundredth of an inch in diameter, should be added
to the cell, care being taken to insure the presence of excess of ammo-
nia, and to avoid, as much as possible, oxidation by the exposure to air,
It is well, therefore, not to stir up the liquid, but, having previously rather
more than filled the cell, to cover it with a small piece of glass, and, after
removing excess of liquid by blotting-paper, to fasten down the glass by
putting around it a little gold-size. If enough citric acid and not too
much sulphate of iron have been added, the protoxide of iron may be made
to dissolve by turning the cell upside and downside over and over again,
or by keeping it for a time upside down if the oxide has adhered to the
bottom. By this means the hamatin is slowly deoxidized and the well-
marked absorption-band of deoxidized haematin gradually makes its ap-
pearance in the green, with a second fainter band nearer the blue end.
If the solution be at all turbid the cell should be horizontal for a time, so
that the insoluble matter may be deposited on the side. The production of
such a remarkable and characteristic spectrum by the addition of sulphate
of iron, as far as I am aware, only occurs in the case of blood, and there-
fore affords very conclusive evidence of the presence of that substance.
With proper care these various results may be seen to perfection with
about one-hundredth of a grain of blood, but I need scarcely say that
before any one attempts to apply the test in any important case he should
try the experiments with a little undoubted blood, so that he may be made
familiar with the various spectra and quite certain that he understands all
the requisite manipulations. In all cases the spectra of a suspected stain
should be compared side by side with those of blood, in order to see that
there is a perfect agreement ; and, of course, in all of these experiments the

























FORENSIC MEDICINE 263

CHAPTER XXYV.
THE MEDICO-LEGAL CONSIDERATION OF WOUNDS,

Definitions of a Wound—Severity of Wounds—Classification of Wounds—Caoncussion
—Fractures—Dislocations—Examination of Wounds and Injuries—Of Clothing or
Diress, ete.—Evidence to be drawn from Blood-Stains—Fosition of the Weapon,
Clothes, or Body—Distinction between wounds inflicted before or after Death—
Cause of Death from Wounds—Homicidal, Suicidal, or Accidental Wounds—
Presence of More than One Wound—Cicatrization of Wounds.

Definitions.—Surgically, a wound may be defined to be a solution in
the continuity of the tissues produced by sudden force or developed sponta-
neously. Medico-legally, the idea of the term is much broader and more
comprehensive, since it embraces any injury occasioned by mechanical or
chemical means. Balch considers a wound ‘* as an injury produced by vio-
lence whereby solution of continuity in hard or soft parts is occasioned, or
where loss of substance from death of the part due to the violence follows its
infliction.”” *

Fodéré defines a wound as ‘‘ every lesion of the human body by a vio-
lent cause of which the results are, singly or combined, concussion, contu-
sion, puncture, incision, tear, burn, twist, fracture, luxation, etc., whether
the cause is directed against the body or the body against the cause."’

Severity of Wounds.—In reference to persons charged with intent to
injure or murder, the medical witness may be asked to give his opinion as to
the danger of a given wound, in order to justify the question whether a
prisoner may be admitted to bail or not. Hence upon the professional
knowledge of the witness will depend the answer to the question whether a
wound was or was not dangerous to life. The physician should, however,
be extremely cautious in his reply when his opinion is sought upon this
point.

Wounds may be considered as mortal and non-mortal, or as fatal, severe,
and slight. A merfal wound is one which is destructive to life in a compara-
tively short period of time. The fact must not be overlooked that compara-
tively slight wounds may result fatally on account of some infection. The
mortal character of a wound depends upon its position and locality in relation
to vital parts, the character of the weapon employed, the amount of hemor-
rhage, the constitution of the person, etc. A wound of the heart, or of a
great blood-vessel, or of one of the viscera, or a compound fracture of the
skull, etc., may be pmnuunced as mortal in character.

A severe wound is one in which the danger to life is not imminent. Such
a wound is capable of producing *‘ grievous bodily harm,’’ or, according to

' Hamilton's System of Legal Medicine.
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are soft ; (6) divided arteries on surface of wound are not plugged ; (7) skin
of wound is not everted ; and (8) the sides of the wound are smooth and in
apposition. If the surface of a contusion is blue or violet in color ; if there
is little or no swelling of the skin ; if the ecchymosed part is neither tense
nor elastic ; if the blood,,on incision, is fluid, or, if coagulated, only partly
so ; and if there is no infiltration of blood into the tissues, but merely an
imbibition, the presumption is that the injury was made after death. These
conditions, however, are subject to modification, but in most cases they are
absolutely accurate.

Cause of Death from Wounds.—It is important to remember that in
cases of criminally inflicted injuries the cause of death must be certain and
definite. Although there i1s only one real cause, other circumstances may
be accessory to producing a fatal result. The only difficulty likely to obscure
the real cause is where a person has recovered from the first effects of an
injury or wound and subsequently dies, or where death seems to be as much
dependent on disease as on an injury. The medical witness, if in doubt as
to the real cause of death, should state his doubt at once to the court, as it
may seriously affect the testimony if brought out on cross-examination,

Wounds may prove directly or indirectly fatal to life. A wound may be
directly fatal when the person dies at once or very shortly after its infliction,
with no other internal or external cause to account for death. A wound
operates as an frdirect or secondary cause when the injured person dies from
some complication which is the direct consequence of the wound. In this
connection may be included those cases wherein the person dies by reason
of surgical operations necessary in the treatment of the injury. The divect
causes of death in wounds are (1) hemorrhage, (2) severe mechanical injury,
and (3) shock.

(1) Hemorriage.—loss of blood may act by causing fatal syncope,
although in some instances the quantity of blood lost is insufficient for this
result, and death occurs as a consequence of the disturbed function of the
organ or part into which the blood is effused. Thus, in the brain it acts
mechanically by causing fatal compression ; and, again, in the trachea it
may kill mechanically by asphyxia. In wounds involving the heart and
lungs the same results follow,—i.e., death is due to compression of these
organs.

The guantity of blood necessary to cause fatal syncope is subject to
great variation. Thus, less blood is required in the young, in the aged, in
those diseased, and in women. Infants may die from hemorrhage resulting
from very slight wounds. Taylor says that the bite of a single leech or the
lancing of the gums has produced fatal hemorrhage in infants ; also that the
healthy and vigorous may die from the loss of small amounts of blood occa-
sioned by the depression of their vital powers due to maltreatment or brutal
violence. It is important to remember that some persons have a predispo-
sition to hemorrhage,—a condition which is often hereditary. In such per-
sons, while the loss of blood may not be subject to variation under the
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Tefanus ' is an infectious bacterial disease which produces a tonic spasm
of the voluntary muscles with clonic exacerbations. It generally follows
punctured and lacerated wounds, and is always a serious complication. The
prognosis is bad in acute cases, but is more favorable if the patient lives
until the twelfth day. It rarely manifests itself before the seventh day after
the infliction of the wound. The writer has made many autopsies on victims
of this disease. He has seen two cases in life, The diagnosis of this affec-
tion is easy.

FErysipelas 1s an infectious, spreading inflammation due to the presence of
a micro-organism,—Streplococcus erysipelatis. The exciting cause attacks
the lymphatics of the skin, and effects an entrance through some wound or
abrasion of the skin or mucous membrane. Erysipelas may give to wounds
a fatal issue, hence it is always to be looked upon as a serious complication.
It is particularly apt to follow injuries to the scalp, and may assume an epi-
demic form, especially in crowded places, as hospitals. Facial erysipelas is
a common variety. The prognosis of this affection is usually good. Wool-
sey® says, ‘' If a man wounded in an assault is taken to a hospital where
erysipelas prevails, the question of responsibility arises, for, medically speak-
ing, he is subjected to great and avoidable risks."

Hospital gangrene is another result of wounds which often proves fatal.
It may assume an epidemic form. It results from the infection of the wound
by specific germs through the medium of a foul atmosphere, impure instru-
ments, etc. The inflammation produced is of a violent nature, although
it does not spread as rapidly as that occasioned by erysipelas. It exercises
a fatal action on the parts involved, producing mortification. The cir-
cumstances which predispose to attacks of hospital gangrene are over-
crowding, deficient ventilation, want of proper nourishment ; in fact, any
depressing cause. It is, however, rarely seen nowadays except in military
hospitals.

Septicemia is a general febrile affection occasioned by the absorption of
the products of putrefaction. It is most liable to take place in wounds not
treated with antiseptic precautions, or in those which, from their various
peculiarities, cannot be thoroughly disinfected and protected. Since there are
two sources of origin, there are also two forms of this affection,—z.e., (1) a
septic intoxication or saprsemia, and (2) a septic affection which comes on
more gradually. The former is due to the absorption of ptomaines, and
begins acutely. The prognosis is grave.

Pyaemia is a septic fever, closely allied to septicazmia, which is charac-
terized by the formation of metastatic abscesses due to sfaphylococci and
streplococet, pathogenic organisms which enter the circulation. There is
scarcely any appreciable difference existing between this and septicemia, as

* Vide Tetanus (American Medico-Surgical Bulletin, August 1, 1895), by Justin
Herold, A.M., M.D.
* Witthaus's Medical Jurisprudence, Forensic Medicine, and Toxicology.
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be liable to bring about discovery. The same condition may then be found
as is noticed where blunt weapons are used, and the blows struck cause more
or less bleeding. When the weapon is wood, the blood makes its mark
readily, and can be studied in the same way as blood upon cutting instru-
ments. If the bark is still on the club used, then blood will be found clotted
in the interstices of the bark, and may be more readily detected. The
weapon may be a stone and blood be found upon it.”’

If blood is not found on a weapon, kazr and the fidres of various sorts
of fabrics should be looked for. Such substances, however, when found on
a weapon associated with blood, often afford the strongest presumptive evi-
dence of murder or violence. This is especially so if they are found to cor-
respond with similar fibres taken from articles of clothing worn by the
deceased at the time of the murder. When hair is discovered on a weapon,
the question naturally arises, Is it the hair of a human being or of an animal?
Here the hair or fibre should be removed for the purposes of microscopic
examination. ( Fide Hairs and Fibres.) This will also determine whether
it has been cut or broken by a blow. If the hairs are discovered embedded
in blood on a weapon that has been used with homicidal intent, the aid of a
good magnifying glass will be of material assistance before subjecting them
to more thorough treatment. In the recent Cronin case at Chicago, the
subject of hairs in connection with blood-stains came before the court.
Dr. William T. Belfield testified as to the results of examinations of certain
specimens of blood, hair, cotton, etc., furnished him by the authorities in
connection with the case. The doctor testified that he received some cotton
and subjected the liquid portion of a red substance with which it was found
associated to examination. He found that it was blood, as demonstrated by
the corpuscles. In reply to the question, What examination did you make
of the hair? the doctor stated that he examined single hairs in each of the
two bunches, in reference to their length, diameter, and structure. The
results of his examination (six hairs from each of the two bunches) proved
that they were all human. Richardson' mentions the case of a little girl,
nine years of age, who was found lying on the ground in a small plantation,
dead, with a wound in the neck. The mother of the child was arrested on
suspicion of having caused the death of her child. Her manner and he-
havior betrayed her to a certain extent, and she admitted that she had taken
the child to the plantation, but that it had wandered away and was lost
while hunting for flowers. A large knife was found in the woman’'s posses-
sion, but nothing was found upon it, however, but a few pieces of hair ad-
hering to the handle, so small as to be hardly perceptible. To the remark,
** Here is a bit of fur or hair on the handle of your knife,’’ the suspected
woman replied, “ Yes, 1 dare say there is, and very likely some stains of
blood, for as I came home I found a rabbit caught in a snare and cut his
throat with the knife.”” The knife, together with the particles of hair, was

! Medical Microscopy.
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dilated state of the pupil of the affected side. If the hemorrhage be in the
cavity of the arachnoid, there may or may not be signs of compression,
although there is nothing diagnostic. After a time the patient may become
irritable, and suffer with headache, or convulsions may appear. Cerebral
laceration generally accounts for blood in the pia mater, which is consider-
ably diffused. The symptoms here are those of the injury or of apoplexy.

When the extravasation of blood is due to violence, it may or may not
be associated with fracture, and it may take place without any extracranial
lesions. The most fatal extravasations are encountered in those cases asso-
ciated with a fracture of the base of the skull. Laceration of the brain and
effusion of blood to some extent at the base may coexist while the patient
still lives. Taylor refers to the case of a woman who survived for twelve days
severe injuries to the head supposed to have been inflicted by her husband.
She remained unconscious during this entire period. Some of the extra-
cranial lesions had passed through the usual color-changes, while others
had almost disappeared. The blow was probably received upon the vertex.
The autopsy revealed a laceration of the brain by counter-stroke and a co-
agulated mass of blood in the lacerated portion. This clot extended into
the ventricles after having passed over the base of the brain.

A person with a serious injury to the head from violence may recover
from the first effects, and be apparently regaining his previous health, when
he suddenly suffers a relapse, becomes much worse, and dies. Here the
effusion of blood takes place slowly, a fact proved by the autopsy, which
reveals a partially organized clot of different tints.

Sometimes the question as to the cause of the effusion arises, whether it
be due to disease or to vielence. The importance of this medico-legal ques-
tion cannot be slighted, for in case of homicide the defence may claim that
the effusion of blood was the probable cause of death. If the extravasation
be between the dura mater and the skull, or if it be beneath the dura or
associated with a superficial laceration of the brain, the effusion is due to
violencee. 'When the hemorrhage is due to traumatism, it is found most
frequently under the point injured, although it may be directly opposite to
this. This is well illustrated in the above-mentioned case, where the injury
was by counter-stroke, and was found at the base of the brain together with
the extravasated blood.

Effusions of blood due to disease are commonly within the brain-sub-
stance, although they sometimes occur withont, as a result of great excite-
ment, especially if accompanied by alcoholism, or from over-exertion of
the muscular powers. These hemorrhages seldom take place before forty
years of age, except in alcoholic subjects. On examination, the blood-
vessels will be found diseased, and the substance of the brain may be in a
state of softening.

In cases where there is a history of injury coexisting with disease of the
cerebral vessels, or of the brain-substance itself, the difficulty of ascertaining
the exact cause of the spontaneous effusion of blood is greatly increased.
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The aboyve reproductions of 4 case of suicide by pistol-shot show both the wound of entrance and that of exit.  The weapon was held close to the right side of 1he

lischarge thereof leaving no evidence of powder marks, stains, singeing or bur

1z of the hair, nor burncd or e powder in the ear

ths were cited by the writer in the defence of Foglin. The dotted lines indicate the direction ol the bullet, [ Frde Fig. 2.)
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