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History, Technology, and General Therapeutics.

g I

HISTORY.

THERE are two important epochs in the history of
hypodermic medieation :

1. The discovery of the practicability and utility of
introducing medicines under the skin for the relief of
local pain.

2. The subsequent demonstration that the physio-
logical and therapeutical effects of medicines thus ad-
ministered are procured through the agency of the
blood, and that ‘localization” of the injection is not
necessary.

We are indebted for the first discovery to Dr. Alex-
ander Wood, of Edinburgh, and for the second to Mr.
Charles Hunter, of London.

Dr. Wood ascertained, in 1843, that a solution of
morphia injected under the skin, in the vicinity of a
painful part, afforded remarkable relief to the pain.

2 (13)



14  HISTORY OF HYPODERMIC METHOD.

His first publication on the subject was made in 1855,
in the Edinburgh Medical and Surgical Journal. The
prior claims of Dr. Wood have been disputed by Mr.
Rynd, of Dublin, for himself, and by Dr. Sieveking, of
London, for Kurzak, of Vienna.* Mr. Rynd affirms
that “the subentaneous injection of medicinal sub-
stances, to combat neuralgia, was first used by himself
in Meath Hospital, in 1844.” It appears, however,
that Dr. Wood’s method was known and practiced in
Edinburgh as early as 1843. Dr. Sieveking asserts
that ““ Dr. Kurzak, of Vienna, was the first to employ
the subeutaneous or hypodermie method, which was
then largely used by Dr. Wood, of Edinburgh.” If
this statement be correet, it is not a little remarkable
that the German writers on this subject do not advance
the claims of Dr. Kurzak to priority of discovery. I
am unable to find in the works of Erlenmeyer, Lo-
rent,] and Eulenberg,§ any mention of Kurzak’s claims;
on the contrary, these authorities award to Dr. Wood
the honorable distinction of being the author of the
hypodermic method.

Although the remote or systemic effects produced
by subecutaneous injections were observed by Dr. Wood,
he nevertheless attributed the curative power to the

* Lancet, 1861, vol. i. p. 809,
1 Die subcutanen Injectionen der Arzneimittel, von Dr.
A. Erlenmeyer. Neuwied und Leipzig, 1866. Dritte Auflage,
= 18
: 1 Die hypodermatischen Injectionen nach clinischen Er-
fahrungen, von Dr. E. Lorent, in Bremen. Leipzig, 1865, p. 1.
4 Die hypodermatische Injection der Arzneimittel, ete.
von Dr. Albert Eulenberg. Berlin, 1867, p. 10.






16 HISTORY OF HYPODERMIC METHOD.

pital. As “both had abscess in the neuralgic site,
from the continuance of the localization,” the point of
introduction of the injection was varied, and it was
found — ¢ First, that in neuralgia equal benefit fol-
lowed distant injection of the cellular tissue as followed
the injection of the neuralgie site ; secondly, that local-
ization was not necessary to benefit a given part; and
thirdly, that for certain reasons it was better not to
localize—the chief being: 1, The infliction of unneces-
sary pain; 2, the almost certain risk of irritating, thick-
ening, or inducing matter in the part from repetition ;
and 3, it became evident that a large class of neuralgia
would be excluded from this treatment if it was neces-
sary to inject the neuralgie site.”

Great praise must be awarded Mr. Hunter for his
success in demonstrating these important conclusions,
and for popularizing his method. His industry in col-
lecting facts and presenting them to the profession was
indefatigable. His views were perseveringly advaneced,
—not always in very correct or elegant English, as
the reader will observe,—but with an intelligent ap-
preciation of the nature and importance of his facts.
He read papers before societies ; he published articles
in the Medical Mirror, Lancet, Medical Times and
Gazette, and British and Foreign Medico- Chirurgical
Review ; he issued a pamphlet* containing all of his pre-
vious papers and some additional facts, and he enlisted,
by personal effort, many of the physicians and sur-

# On the Speedy Relief of Pain and other Nervous Affec-
tions by means of the Hypodermic Method. Churchill, Lon-
don, 1865.






18 HISTORY OF HYPODERMIC METHOD.

titioners who will not admit that there can be any par-
ticular advantage in it which the old way of giving
medicines does not offer.”

Similar prejudices exist in this country. Those who
employ the hypodermic method are largely in the
minority. Some oppose it because it is an innovation
upon an old method; others can see no advantage it
has over the stomach administration; others still, un-
acquainted, in a practical way, with the mode of using
it, are afraid of its power. The hypodermic method
was, however, early practiced in this country. So
long ago as 1860, Dr. Ruppaner, of Boston, called the
attention of the medical profession in this country te
the great value of the hypodermic method in the treat-
ment of neuralgia.* Articles, more or less extended,
have appearéd in medical journals from Drs. Storer
and Warren, of Boston, Reeve and McElroy, of Ohio,
Dickson, Hutehinson, Mitchell, and others, of Phila-
delphia, Catlin, of Connecticut, and in the transactions
of the Medical Societies of Pennsylvania, of New
York, and of Ohio, and in the works of Stillé, Biddle,
and Wood.

—

* Besides his articles in the Boston Medical and Surgical
Journal, Dr. Ruppaner issued, in 1865, a special treatise on
‘¢ Hypodermic Injections.”” Burnham, Boston, 1865, pp. 160.






20 TECHNOLOGY.

The solution should be free from dirt or foreign
matter of any description.

The solution should be neutral, or, at least, without
decided acid or alkaline property.

Any substance which will coagulate the blood, or
produce violent irritation, is unfit for hypodermic use.

A solution, even of a neutral substance, should not
be too concentrated. Pure distilled water is entirely
harmless, and the quantity of fluid injected is, within
certain limits, a matter of indifference, provided suit-
able care be used in selecting the site and in injecting.
Conecentrated solutions, caferis paribus, are more apt
to produce local irritation than dilute solutions. More-
over, if the solution of a powerful alkaloid be very
concentrated, a drop too much injected may produce
dangerous symptoms. In ordinary syringes, a few
drops remain at the bottom of the eylinder and in the
needle; hence it is difficult, in using a very concen-
trated solution, to inject the precise amount desired,
or, indeed, to approximate to it very closely.

Solutions of alkaloids too long kept become unfit for
hypodermie use, by reason of the development in them
of a penicillum. This organism grows at the expense
of the alkaloid, and henee the solutions diminish in
strength as the parasite develops. I have tested the
utility of the various agents which may be employed
to prevent the development of this penicillum, but
have not arrived at a satisfactory result. Carbolie
acid, alcohol, alum, and acetic acid, unless added to
the solution in quantity sufficient to prove irritant,
have not succeeded, after a sufficiently prolonged trial.
The mineral acids are effective, but they confer such

t dig el






29 TECHNOLOGY.

Tar INSTRUMENT.—The instrument for introducing
the solution under the skin consists of a syringe, the
nozzle of which is a perforated needle. The syringes
first employed were crude instruments. Not being
provided with a needle point, a preliminary inecision
through the skin was necessary in order to introduce
the canula. (Instrument of Wood, and the Pravaz
syringe.) Mr. Rynd, of Dublin, invented a compli-
cated apparatus for introducing the solution under the
skin, the fluid flowing out by the force of gravity. Mr.
Hunter’s syringe is thus deseribed by himself: “ The
barrel is of glass with silver fittings, and contains a pis-
ton which works by a screw-rod, each half turn of which
expels half a minim as a fine drop at the end of the
pipe. Two pipes belong to each syringe, the one larger
and stronger than the other. . . . The smaller pipe
will be found the best for general use ; it serews on and
off the barrel at pleasure, and is made of silver with a
hardened gold point. The point is sharp like a needle,
and perforated on one side by an oblique opening.”

The syringe of Pravaz, as modified by Béhier, is
muech used in France. This is very similar in econ-
struction to Mr. Hunter’s; it is of glass; the piston
works with a serew, and the needle is attached by a
serew to the barrel. The syringe of Mathieu, known
as the “decimal hypodermic syringe,” and graduated
according to the French metrical system, is also a
modification of that of Pravaz. The instrument of
Liier, which is most popular in Germany (Eulenberg),
is graduated on the flat side of the semi-cylindrical pis-
ton-rod, and has a set screw, which ean be used or not.
The needle fits accurately by a socket-joint, without






94 TECHNOLOGY.

The advantages of a glass instrument are these :

The cylinder may be graduated.

The contents are visible to the eye.

Cheap instruments of hard rubber are also in use.
They quickly get out of order, and are much inferior
in construction to the fine English, French, and Ger-
man syringes mentioned above. Nevertheless, a hard
rubber syringe may be preferred for the injection of
certain minerals.

After considerable experience and no little vexation
in the use of various kinds of instruments, I do not hes-
itate to declare my preference for the silver hypodermie
syringe. It is made of pure silver, and has a capacity
of thirty minims. It contains two silver needles of
different sizes, and also a trocar, which serew on to the
barrel. The needles are somewhat lancet-shaped, and
readily perforate the skin. The piston does not work
with a serew ; it is packed with leather, and accurately
fits the barrel. The lower extremity of the piston is
filled in with a silver plate, which closely adapts it-
self to the bottom of the eylinder, in order to insure the
expulsion of all the fluid. The piston-rod may be grad-
uated, but I prefer to use a minim-glass. The piston
of this instrument werks so accurately that every drop
in the minim-glass may be drawn up into the barrel by
aspiration, and all may be injected except the small
portion which remains in the needle.

The advantages of the silver hypodermic syringe are
these :

It is not readily broken.

It will wear indefinitely.

It performs the required work in a satisfactory
manner.
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Nothing is more certain, however, than that careless-
ness will render useless the best instrument. Some
details, therefore, with regard to the care of a hypo-
dermic syringe will not be considered superfluous.

The leather packing must be kept well oiled, and so
spread out that when the piston is forced down, the
orifice of exit being closed, air cannot pass the piston.
If the leather be permitted to become dry and shrink,
the instrument will be unfit for use, and possibly at a
time when its use might be urgently demanded. The
cylinder should be frequently washed out with pure
water, to insure that it is free from undissolved medi-
cine and particles of dirt. The needles must be wiped
dry after use, and the fine wire with which they are
accompanied must be introduced. If long disused, the
needles rust and become closed. There should accom-
pany each hypodermic syringe a rimmer, an instru-
ment for cleaning out the needles when obstructed.
The possibility of communicating disease by inocula-
tion of specific matter should not be overlooked.

There are several methods by which the hypodermie
syringe may be charged with the required dose of the
solution. The fluid may be drawn up into the barrel
by aspiration, the cap of the barrel may be unserewed,
the piston removed, and the solution poured into the
barrel. The former is more convenient. If air enter
when the fluid is being drawn up, it may be readily
expelled by inverting the barrel and moving up the pis-
ton until a drop of the fluid presents itself at the orifice
of the needle. In using a glass instrument which is
graduated, more of the solution should be drawn into
the barrel than it is contemplated to administer, and,

3



2% TECHNOLOGY.

fixing the eye upon those divisions of the scale repre-
senting the amount to be injected, the piston is made
to traverse slowly the proper space. In filling my sil-
ver instrument I pursue the following method : I pour
into a minim-glass the proper quantity of the solution.
The needle being screwed into itz place, I insert the
point into the solution and draw the whole amount
into the barrel of the syringe by slowly elevating the
piston, inelining to one side the minim-glass, in order
to take up the last drop. If air have entered, I invert
the syringe and push up the piston slowly until it is
all expelled. An allowance of one minim should he
made for loss.

The mode of injecting, which is very simple, is as
follows :

Take up between the thumb and forefinger of the
left hand a loose fold of skin in some convenient situ-
ation. Push in the needle, with a quick and decided
motion, at a right angle to the direction of the fold.
The resistance ceasing, it will be known that the needle
has perforated the skin, and the point of the needle
may also now be freely moved about in the subeutane-
ous arecolar tissue. It is better to pass the needle for
an inch or more under the skin, to have sufficient space
for the fluid. The injection must be made slowly,
drop by drop, so that the fluid may diffuse itself with-
out rupturing any small vessels, or the fibers of the
connective tissue. When all has been injected, with-
draw the needle slowly, pressing at the same time upon
the puncture to prevent escape of the fluid. A few
minutes’ pressure will suffice to retain the fluid, and to
arrest the little bleeding which sometimes takes place.
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nard* affirms that this mode of administering remedies,
which has hitherto been the exception, must become
the general method for the use of the active prineciples.
The advantages of this method over other methods,
considered from the point of view of practical thera-
peutics, are manifold.

The effect is produced more speedily, and the whole
effect of the quantity introduced.

The results are more permanent and curative.

Gastrie disturbance rarely occurs, and irritation of
the stomach is avoided.

The administration may be made to persons unwill- -
ing or unable to swallow.

It follows, then, that remedies suitable for this pur-
pose may be used hypodermically, to produce

1st. All of the physiological and therapeutical effects
which can be accomplished by them when given by the
stomach ; and

2d. The physiological and therapeutical effects pecu-
liar to this method.

The hypodermic method may be employed for

1st. A local action only.

2d. The general or systemic effects.

LOCAL EFFECTS.

To cure n@vi, aneurisms, varicose veins, ete. by coagu-
lating the blood (liq. ferri subsulphatis; lig. ferri per-
chloridi, ete.).

To destroy morbid growths, goitre; or irritant injections
into substance of tumors (tinet. iodinii iod.). (Acetic acid
in eancer, ete.)

# Archives Générales, 1864


















96 MORPHIA.

tralized with liquor potasse. The Committee wisely
remark: “In using drugs which require an acid to
render them soluble in water, it was found that very
acid solutions were apt to irritate, and the solutions
were therefore carefully neutralized.” Would it not
have been better to use a salt of morphia readily solu-
ble in water without the aid of an acid, the more es-
pecially as the Committee had ascertained that pure
water occasioned very little irritation?

Dr. Anstie, in a very valuable paper on “The Hy-
podermic Injection of Remedies,”* says that “mor-
phia should be used in the form of acetate dissolved
with a minimum of acetic acid in hot distilled water,
five grains to the drachm.” This solution, it appears
to the writer, is objectionable in several respects. It
is too concentrated; one minim containing one-twelfth
of a grain,—a quantity difficult to inject with accuracy
by an ordinary syringe. Dr. Anstie himself states
another objection: * As the salt varies in solubility, it
will often happen that on cooling the solution will
solidify : this is not of much consequence, as it can be
heated in hot water at the moment of use.” (7)

I prefer a simple solution of the sulphate, according
to the following formula :

B..—Morphiw sulphat. gr. xvi ;
Aque destill. 2i. M,
Diszolve and filter.

The morphia should be rubbed up in a mortar and
the distilled water added gradually. A perfeet solution

* The Practitioner, July, 1868.









#0bservations made every half-hour on Dr. H. C. Utter after taking hypodermically one quarter of a grain of sulphate of morphia.

TEMPERATURE.
CENTIGRADE SCALF

OBSERVATIONS. FULSE. RESPIRATION,

':' '.r -'_-

First . - A,
( ‘\nrm :1 |

Second.......eeees

Thivd. s o

: IIIIIIIIIIIIIII IIIII IIIIIIIl! II
i i L T I N
~ RRRRR AN THNAN NRNATARR AN
IIIIIIII!..JIIIII IIHIIIIIIIIIIIIIIIII AL

Fourth..

Beventh....... P

o LA AN N ARANNCAMNIE
IIIIHIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIII
S || ([T A AT
N
a1 RN ARSI NNIRE

Eleventh.........

Twelfth....... ......










40 MORPHIA.

meal, digestion is suspended, the food remaining un-
changed in the stomach for several hours. As a rule,
constipation results; but to this there are numerous ex-
ceptions, for in some instances I have known the peri-
staltic movements to be actually increased. In com-
mon with the other organs, and possibly, also, in con-
sequence of the diaphoresis, the functional aetivity of
the kidneys is lowered, and the amount of urine se-
creted is much below the normal. More or less diffi-
culty is experienced in the emission of urine ; when the
desire is felt, a long interval elapses before the flow
takes place, and, as the coniractile power of the blad-
der and of the ejaculatory musecles is diminished, the
emission of urine is slow.

With the decline in the morphia narecosis, some pa-
tients experience headache, confusion of mind, ano-
rexia, and nausea, but these results are not so constant
as after the internal use of this agent. If the injec-
tion be administered at night, the nausea and vomiting
are experienced on rising in the morning. Perfect
quiet, a cup of hot coffee taken before rising, an ice bag
to the cervical spine, a full dose of the bromide of
potassium, may be administered for the relief of these
symptoms when they are severe.

The extent and persistence of the foregoing physio-
logieal effects will depend upon the quantity of mor-
phia injected. Very large doses excite not only imme-
diate disturbance in the-functions of the brain, but
secondary disturbances in the process of elimination of
the narcotie from the blood. The occurrence of these
unpleasant and depressing effects of the morphia nar-
cosis is an additional reason for cautious tentative ex-
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those produced by the long-continued internal admin-
istration, except in one case. In this instance ex-
treme volubility, complete insomnia and restlessness
were induced by the subeutaneous injection of half a
grain of morphia every four hours. This patient, the
unhappy subjeet of uterine cancer, was advised by her
physician to use for the relief of her pain the hypo-
dermie injection of morphia. As the attendants of this
woman used the syringe, they were prevailed on by
the evident extreme suffering which she endured, to
increase the dose to the point named. At the end of
three months she began to be restless, and complained
that the effect of the morphia was no longer the same.
She eould not sleep; her restlessness became extreme;
her extremities and the muscles of her head and face
were agitated by choreic spasms ; her eyes were bril-
liant and constantly in motion ; she talked incessantly,
partly in a perfectly rational manner, and partly in a
delirium of a busy but harmless character. Her hal-
lucinations were agreeable, and her countenance exhib-
ited no appearance of distress. Her pulse was 96;
respirations 20. The quantity of morphia which this
poor woman received was evidently too great; the
brain was permitted no respite from the narcotic influ-
ence. If atropia had been combined with it, or if the
doses had been less frequently administered, these ef-
fects had probably not supervened. After the regular
daily use, in one ease, of the hypodermic injection for
four months, T had no difficulty in withdrawing it, by
eradually diminishing the dose; and Eulenberg reports
a case in which 1200 injections were used without in-
jury to the patient.
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TaErRAPY.—The subeutaneous injeetion of morphia
may be used to relieve pain, to relax spasm, to subdue
inflammation, to cure specific diseases, and to antago-
nize toxic agents. An anatomical arrangement seems
best adapted to embrace all of the therapeutical facts
under these several heads. Accordingly, I shall con-
sider the uses of morphia in

Diseases of the Brain and Nervous System.

o “  Respiratory and Circulatory System.
Digestive A pparatus.
Genito-urinary Organs.
of Constitutional or Specifie Origin.

In certain Surgical Diseases and Operations.
As a Physiological Antidote.

il [ 1]
(1] (13

[}

Diseases of the Brain and Nervous System.

Psychical Disorders.— Mr. Hunter was the first to
indicate the utility and to employ the hypodermic in-
jeetion of morphia in the treatment of psychical dis-
orders. He enunciated an important truth in the fol-
lowing observations: * For derangements of the cere-
bral nervous system we have in the hypodermic method
a means of treatment far superseding in its immediate
efficacy any other mode of medication.” In another
place he furtherremarks: *Inthisclassof cases (mania)
a single dose, administered beneath the skin, will at
once break the neck of the disease. It will often, at
once, stop the delirium, correct the mental aberration,
and remove the exhaustion.”* Notwithstanding the
striking advantages thus shown to result from the hy-
podermic treatment of mania, some years elapsed before

¥ On the Speedy Relief of Pain, etc., pp. 18 and 19.
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it came to be employed. Indeed, so late as May of the
present year, we find a distinguished asylum superin-
tendent* repeating the expression of Dr. Anstie, “ that
despite the satisfactory working of the hypodermie
method, and of the greatly increased power of handling
remedies which it gives us, it is still very much unap-
preciated.” Dr. Robertson believes that ‘“this remark
applies to the employment of the hypodermie injection
of morphia in the treatment of mental disease.” Aec-
cording to the same authority, Dr. Mackintosh pub-
lished a paper in 1861 on * The Subeutaneous Injection
of Morphia in Insanity,” and the reports of the Somer-
set Asylum contain allusions to the advantages of this
method. Lorent, Erlenmeyer,{ and Eulenberg§ sup-
port the observations of Hunter by their individual ex-
periences. Maudsley,|| who places opium at the head
of all the remedies employed in the treatment of insan-
ity, considers the subcutaneous injection of morphia
“ga valuable expedient.” My own experience, which
has been limited, however, is very favorable to the
subcutaneous injection of morphia. In a case of acute
melancholia, characterized by insomnia and intense
restlessness, I found this method of treatment exceed-
ingly useful. A grain of morphia reduced the pulse
from 140 to 96, quieted the agitation, and procured
sound and refreshing sleep.

Robertson in the paper referred to gives three typical

¥ (. Lockhart Robertson, in Practitioner, May,1869, p. 272,
1 Die hypodermatischen Injectionen, ete., op. cit. p. 16.

1 Die subcutanen Injectionen, ete., op cit. p. 28.

4 Die hypodermatische Injection, ete., op. cit. p. 164,

|| Reynolds’s System of Medicine, vol. ii. p. 60.
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I have made special reference, 1 grain was found neces-
sary to procure sufficiently prolonged sleep.

It is in the beginning of mania that the hypodermie
injection of morphia is most conspicnous for good. The
timely use of the syringe may avert this disorder in
that eritical period when the occurrence of unusual ex-
citability and sleeplessness indicates that an outbreak is
imminent. This observation is especially true of puer-
peral mania. :

Delirium Tremens.—We owe to Mr. Hunter the
first suggestion of the hypodermic treatment of delirium
tremens. It was afterward employed by Ogle, Seme-
leder, Lorent,* Eulenberg, Ruppaner,f and others.

Dr. Anstie, in an able paper on “ Aleoholism,”§ thus

formulates his views as to the utility of this method:

“Opium should never be administered by the
stomach, but always in the form of morphia hypo-
dermically injected, in the dose of i to §, or %
grain.”

The treatment of delirium tremens has undergone a
radical change within the past few years. This is well
expressed in the following observations by Dr.
Anstie :

“In former times—indeed, a very few years since—
the notion universally prevailed that the delirious
symptoms were owing to the exhaustion which was
chiefly kept up by want of sleep; and, consequently,
that the production of continuous sleep for several

e e e

% Op. cit. T Op. eit.
i Hypodermic Injections, 2d ed., p. 132.
¢ Reynolds’s System of Medicine, vol. ii. p. 90.

F— L
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In cerebro-spinal meningitis opium is the best
remedy, especially in the onset of that disorder, and,
according to Radcliffe,* the hypodermic injection of
morphia is the best method of administration. Erlen-
meyer,t who appears not to have had any personal
experience with the hypodermic use of morphia in this
disease, refers to the experience of Bois. According
to Eulenberg,] Niemeyer used this method as a pal-
liative in an epidemie at Rastadt and Carlsrube. It
relieved the pain and cramps, and quieted the ex-
treme restlessness (grosse Unruhe), which are marked
phenomena in these cases. According to Stillé,§ the
opium treatment was very serviceable in the disease
as he observed it in Philadelphia. I bave no personal
experience to offer. I have no doubt, however, that
the hypodermic injection of morphia is a remedy of
great utility in this disease; but it should be used with
the same caution which I have enjoined upon my
readers as necessary in the treatment of acute mania.

In the psychical disorders ¢nsomnia is a prominent
symptom, for the relief of which the morphia injection
is especially indicated. When insomnia is the sub-
stantive disorder, a combination of morphia and atropia
is better than morphia alone,—a fact which I shall
develop in a future chapter.

In the treatment of coup-de-soleil, sun-stroke, very
unexpected and gratifying results have been obtained

* Reynolds’s System of Medicine, vol. ii. p. 702,
1 Die subentanen Injectionen, op. cit. p. 31.

1 Die hypodermatische Injection, op. eit. p. 156.
¢ Epidemic Meningitis. Philadelphia, 1868,

ald
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able hygienic means will as certainly conduct the case
to a favorable termination. Nevertheless, in the very
violent cases to which I have referred there is no
means of treatment equa?] to the hypodermic injection
of morphia. Generally speaking, such cases require
the maximum doses, as Trousseau’s use of ten, twelve,
and even fourteen grains of morphia daily with sue-
cess sufficiently indicates. Commence with one-fourth
of a grain, and increase according to the effect pro-
duced ; it will rarely be necessary to exceed one grain
at a single injection.

Tetanus and Hydrophobia.—Hunter used the hypo-
dermic method in cases of traumatic tetanus, “ giving
sleep and diminishing the spasms,” but without perma-
nent relief, death ensuing in each. Ruppaner* injected
two cases with the lig. opii comp., which very much as-
suaged the sufferings of the patients but did not retard
the fatal termination. He urgently recommends further
trials with this agent. More favorable results were
obtained by others. Thus, Eulenbergt used it with
success in a case of traumatic tetanus. Other cases
have been reported, but the success of this method of
using morphia cannot be considered encouraging. In
idiopathie tetanus, and in trismus neonatorum, more
favorable results have been obtained, but these forms
of trismus are much more amenable to treatment than
the traumatic. The subeutaneous use of the extract
of Calabar bean, or of physostigmia, is, as I will show
further on, much more effective in the treatment of
tetanus,

# Hypodermic Injections, p. 136.
t Op. cit. p. 136.
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can they as yet be fully explained. In particular, it is
impossible to account for the far greater permanence
of its action in relieving nerve-pain, which is so marked
as that its discovery has initiated quite a new era in
the treatment of severe neuralgiag.”*

Following the classification of Valleix, the neuralgias
are divisible into two classes:

I. Superficial Neuralgias.

II. Visceral Neuralgias.

The first class is subdivisible into the following :

Trifacial.

Cervico-oceipital.

Cervico-brachial.

Intercostal.

Lumbo-abdominal.

Crural.

Sciatie.

The second class will be more conveniently referred
to in connection with internal diseases.

It would be unprofitable to devote space to a special
consideration of nerve-pain according to its anatom-
ical seat, for the principles of treatment are the same.
I purpose to make observations on the most impor-
tant varieties to illustrate the hypodermic treatment
in all.

Neuralgia of the fifth nerve, or trifacial, is the most
important of the whole group. It occurs more fre-
quently, is more painful, and is more difficult to cure.
But from the lightest case of facial pain, due to irrita-
tion of decayed tecth or eold, up to the atrocious and

® }p. cit.
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incurable epileptiform tie, there are numerous grada-
tions in respect to severity and curability.

In toothache the hypodermie injection of morphia is
often immediately curative. It is, of course, less per-
manently beneficial when caries exists, but even in this
case it affords great relief. It may also be used to
diminish the pain of extraction. The facial neuralgia of
pregnancy is promptly cured by it, as I have repeatedly
ascertained by trial. This fact was first pointed out,
I believe, by Dr. H. R. Storer, of Boston, the eminent
gynecologist of that city. These cases, as is well
known, are extremely obstinate under the old methods
of treatment, and those who have suffered from them
on former occasions are exceedingly grateful for the
relief so promptly and permanently afforded by the
hypodermie method.

The attacks of neuralgic pain experienced in any
portion of the distribution of the fifth are readily re-
lieved by the same means. This remark is true of
migraine, hemicrania, clavus hystericus, and other
forms of neuralgic headache. I need hardly remind
the reader that this method of treatment is not proper
in that form of headache which often precedes, and is
a symptom of, cerebral hemorrhage. That severe and
obstinate neuralgia of the fifth, known as tic douloureux,
is generally curable by the hypodermic injection of
morphia, and if not eurable, is always much amelio-
rated by this means. A single, or two or three in-
jections may not suffice, but the persevering use of
full doses may at length be successful. In obstinate
cases the dose may be raised from one-fourth to one
grain twice a day. Even that intractable form of tie
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A few injections of morphia will generally suffice to
cure them.

I have had most gratifying success in the treatment
of herpes zoster by this means. The hypodermic in-
jection at once suspends the severe pain and burning
(intercostal neuralgia) which accompany this disease,
and cuts short the duration of the eruption.

Next to the severer forms of tie, the most trouble-
some neuralgic disorder with which we have to deal
is sciatica. 1 may affirm with regard to this what Dr.
Anstie has remarked about epileptiform tic, that the
hypodermic method has inaugurated quite a new era
in its remedial management.

In severe and protracted cases, in which changes
in the nerve and in the nutrition of the limb have
taken place, permanent relief cannot always be guaran-
teed to the patient, but the injections steadily con-
tinued in the maximum doses will, in a great majority
of cases, effect a cure finally. When morphia fails,
atropia may be tried, and vice versa, or both, as is
preferable in my experience, may be employed together.

The other varieties of neuralgia call for no special
comment. The principles of treatment are the same
in all.

Notwithstanding the utility of hypodermic injec-
tions of morphia in the treatment of neuralgia, no
judicious physician will rely upon them exclusively
in the management of severe cases. Anmmia must be
corrected by iron, cod-liver oil, the hypophosphites,
ete. A suitable dietary and hygiene must be en-
forced. Meanwhile, if the pain is not permanently
relieved by the injections, the existence of the patient
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is rendered endurable while a proper remedial manage-
ment is being pursued.

Is it necessary to confine the limits of the injections
to the site of pain, or to the painful spots? I have
already indicated my belief that the position of Mr.
Chas. Hunter is, in the main, correet—that “locali-
zation” of the injection is unnecessary. DBut I admit
the fact that exceptions exist.

Dr. Wood, the discoverer of the hypodermie methnd
Prof. Béhier, Erlenmeyer, Lorent, Eulenberg, and
Messrs. Mitchell, Morehouse, and Keen,* think that
better results follow injection into the painful spot.
Dr. Anstie, although believing that remote injection is
equally as effective in general, admits that exceptions
are occasionally met with. Eulenberg bases his opin-
ion on the fact that tactile and pain sensibility are
diminished at the site of the injection.

For deep-seated neuralgias localization of the injec-
tion is impracticable. In superficial neuralgias, the
nerve being readily accessible, it is comparatively easy
to inject the fluid into the tissues surrounding the
nerve. This practice is better than remote injection
in cases of sciatica and of zoster, and in all cases of
long standing in which the sheath or trunk of the
nerve has become altered. When neuralgic pain is
purely local, produced by alterations of nerve trunks,
as for example many cases of sciatica, the injection of
various irritants into the vicinity of the diseased nerve
will often be followed by notable diminution of the
pain, and sometimes by cure. This important fact

* American Journal of the Medical Sciences, July, 1865,
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influenced by theoretical considerations, condemns the
internal use of opium: “Opium,” he says, “acts in-
versely to belladonna; it diminishes the frequeney of
breathing to the damage of the patient.” He therefore
recommends belladonna, a medicine styled by him “a
vascular agent.” Clinical experience is opposed to
these theoretical views. 1 have ascertained that the
hypodermic injection of morphia produces the follow-
ing results in asthma:

It promptly relieves the paroxysm, enabling the pa-
tient to lie down and sleep.

It lengthens the interval between the attacks.

It renders succeeding paroxysms milder.

Ordinarily, I combine atropia with the morphia, in

order to give large doses with safety ; for in this dis-

ease, as in many other neuroses, the maximum doses
are often required to accomplish relief. DProf. Hirtz has
also found that the subecutaneous injection of morphia
produces “ marvelous results” in asthma. Although
after an extensive use of this treatment, I ecannot affirm
that any cases have been cured, I can assert that, besides
the immediate relief, permanent amelioration has been
obtained in all submitted for any length of time to the
treatment.

In any ordinary case of spasmodic asthma, five min-
ims of my solution, or one-sixth of a grain, is a sufficient
dose to commence with.

Catarrh.—In chronie eatarrh, to moderate the congh,
diminish expectoration, and to relieve the difficulty of
breathing, the injection has been used with more or
less advantage by Jarotzky and Ziilzer.* 1 have used

* Erlenmeyer, op. cit. p. 40,
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approved by Erlenmeyer, Lorent, Eulenberg, and other
authorities. In the ‘ restraint neuroses” of the heart,
a few cases of which have fallen under my observation,
the very formidable symptoms were quickly removed
by the morphia injection. Whether the symptoms are
dependent on irritation of the pneumogastrie, or reflex
irritation through the sympathetie, the good effects of
the injection are equally evident. As Handfield Jones*
asserts, in which my own experience coincides, the in-
hibitory action on the heart is exerted very frequently
through the gastric nerves. Other cardiac neuroses
are those of rheumatie, malarial, and saturnine origin.}
These agree as regards precordial pain, anxiety, breath-
lessness, and great depression of the heart’s action, and
are quickly relieved by the hypodermic injeetion of
morphia. Of course, permanent relief will come of
suitable treatment for the cachexia on which these
neuroses are dependent.

Violent and irregular action of the heart, such as
occurs in hysterical subjects, occasioning great anxiety
and alarm, are at once relieved by a hypodermie injec-
tion of morphia. I have not observed any good effects
from this treatment in cases of hypertrophy and semi-
lunar disease, as suggested by Lorent. Violent palpi-
tations occurring under these conditions, produced by
mental emotion, reflex irritation, or other perturbating
influences, may be palliated by this means; but my
own observation is unfavorable to the use of hypo-
dermic injections in cases of narrowing and obstrue-

— e ———

* Functional Nervous Disorders. Am. ed., p. 215.
+ Ibid., p. 218.
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obviating the necessity for the stomach administration
of anodyne drugs.

One-fourth of a grain is a sufficient quantity to be
injected daily in ecases of dyspepsia, gastralgia, and
ulcer. In acute gastritis, this quantity may be neces-
sary every four or six hours. The site of the injection
is of little consequence, but patients generally prefer
the epigastrie region.

Scirrhus,—In cases of scirrhus of any portion of
the digestive tract, especially of the stomach, no palli-
ative is comparable to the hypodermie injection of mor-
phia. The existence of a patient afflicted with seir-
rhus of stomach is not only prolonged, but is rendered
comparatively peaceful and calm, by this treatment, for
it diminishes or arrests the vomiting, enables the food
to be assimilated, gives freedom from pain, promotes
sleep, and thus saves the strength.

Cholera.— The most instantaneous and striking relief
is afforded by the hypodermic injection of morphia in
sporadic cholera. It is indicated in this disorder after
the irritant cause, whatever it may be, is evacuated
_ from the intestinal canal. From one-sixth to one-half
a grain, according to the severity and violence of the
attack, may be injected into the epigastrium. The
subeutaneous injection is strongly indicated in epi-
demiec or Asiatic cholera, but 1 know of no case in
which recovery was fairly attributable to this treat-
ment. In this disease, the gastro-intestinal mucous
membrane is not in a condition to appropriate reme-
dies; hence the subentaneous method is eminently
rational; but morphia, it is agreed on all hands, must
be used with caution.
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The same obszervations are applicable to nephritic
and ulerine colie.

Peritonitis.—Opium being the remedy par excel-
lence for inflammation of serous membranes, the hypo-
dermic injection of morphia should be employed in all
cases in which promptness and completeness of effect
may be desired. This is especially the case in peri-
tonitis, whether primary or secondary. Moreover, as
in many cases of this disease the alimentation is of
prime importance, and as nausea and vomiting are fre-
quently present, the stomach administration should be
deprecated, and the hypodermic be preferred.

Neuralgia.—In the various forms of neuralgie pain
which affect the abdominal organs, whether gastralgia,
enleralgia, hepatalgia, nephralgia, etc.,, no remedy
procures so prompt and, in many ecases, complete re-
lief as the hypodermie injection of morphia.

Constipation.—In many cases of colic due simply
to constipation, the injection not only relieves the pain
but overcomes the constipation. It is true that in
many cases the first injection temporarily suspends the
peristaltic movements, but when habitually used this
effect disappears, and the normal movements are not
diminished, but promoted. Cases in which constipa-
tion existed have thus been corrected during a course
of hypodermic injections. A physiologieal fact which
I have already noted, throws light upon this: in a
few seconds after the injection borborygmi and dis-
tinet intestinal movements are observed. If, then, con-
stipation exist in cases in which it may be desirable to
use the hypodermie injection of morphia, this eircum-
stance need not be considered a contraindication.



THERAPY. 67

Diseases of the Genito-urinary Organs.

I have already indicated the utility of the hypodermic
injection of morphia in nephralgia and nephritic colie.
Lorent* refers to its use in parenchymatous nephritis,
to relieve the headache of uremic intoxication. My
own experience is unfavorable to the use of hypo-
dermie injections of morphia when the kidneys are
seriously damaged.

Affections of the Bladder and Urethra.—In cases
of chronic eystitis, I have given great relief by the
hypodermie injection. It suspends those violent ex-
pulsive efforts which occasion the principal suffering.
In acute cystitis, the injection, by procuring quiet to
the organ, and by diminishing the irritability of the
mueous membrane, will directly contribute to the cure.
The sufferings of the patient afflicted with calculus
may be thus prevented until operative measures can
relieve him permanently. Spasm of the bladder is
quickly relieved by the same means; as also that pain-
ful but obseure affection, “ the bar,” which sometimes
succeeds too violent and prolonged sexual intercourse.
The hypodermic injection may also be used to relieve
spasmodic stricture, but for this purpose it is by no
means equal, in my experience, to chloroform. It is con-
venient to blunt the sensibility preliminary to the opera-
tion of catheterism, and is a capital means for relieving
chordee, and prolonged and teasing erections. But
to prevent unpleasant erections and nocturnal losses,

¥ Die hypodermatischen Injectionen, op. cit.
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the use of morphia and atropia together is preferable
to morphia alone. For information on this subject I
refer the reader to the chapter on “ Morphia and
Atropia.”

The hypodermic injection of morphia is capable of a
variety of important uses in obstetric practice. It
promptly arrests those false and irregular pains at
the beginning of labor, which annoy the woman with-
out advancing the case. In primipara, it has been
used to diminish the sufferings of labor. It is much
better than morphia, by the stomach, to procure rest
and sleep during a prolonged first stage. No remedy
is equal to the hypodermie injection of morphia for the
relief of after-pains. 1In all of these circumstances
no fear need be entertained that the judicious use of
the injection will interfere with regular uterine eontrac-
tions. The quantity to be administered will vary from
one-sixth to one-fourth of a grain; the latter amount
need rarely be exceeded.

The pain of dysmenorrhea can be promptly re-
lieved by subcutaneous injection of morphia; but for
all pelvie pain, as Dr. Anstie has remarked, atropia is
the best remedy. As a palliative in scirrhus of the
uterus and of the mammae, the hypodermiec injection
of morphia is much superior, in respect of economy and
effectiveness, to the stomach administration of the same
drug. Lastly, on this topie, in all cases of severe pain
involving any of these organs the hypodermic injection
of morphia is indicated.

Diseases of Constitutional or Specific Origin.—Dr.
William Henry Fuller writes enthusiastically of the
oreat value of the hypodermie injection of morphia for
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relieving the pain of acute rheumatism. I shall have
some remarks to make in a succeeding chapter upon
the use of morphia and atropia in that disease, and
will not now anticipate. I have used with great ad-
vantage the hypodermic injection of morphia torelieve
the nocturnal pains of tertiary syphilis. Besides the
complete and permanent relief to the pain which I
have procured by persistence in the injections, I have
observed, also, remarkable improvement in the lesions
of bones and muscles. Not only in syphilitie, but
other forms of disease in which pain precedes, and in
which an altered condition of the nerves produces
structural changes of tissne, I have observed that
relief to the pain is followed by cessation of the mor-
bid process in the part. This fact is well shown in
zoster, an affection of the skin dependent upon some
functional disturbance of its sensory nerves, which dis-
appears very promptly after relief of the hyperasthesia.
Of course, in syphilitic neuralgia, the hypodermie in-
jection should not be used to the exclusion of the
iodide of potassium. In the eases in which I have
employed it the pain persisted notwithstanding re-
peated use of large doses of the iodide—a condition of
things not unfrequently encountered—for long use of
this remedy, and to the point of saturation, to borrow
a term from the chemists, induces a tolerance fatal to
therapeutical efliciency.

In Certain Surgical Diseases and Operations.—To
prevent shock, and to relieve pain after operations and
injuries, the hypodermic injection of morphia is not as
much used as it should be. No means affords such
relief as this in the first few hours after fracture or
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poisoning by digitaline, but for this purpose it is in-
ferior to atropia.

The Morphia Habit.—Before concluding this sec-
tion it may be desirable to make some observations on
the habit which is engendered by long-continued use
of the subcutaneous injection of morphia, and the best
method of avoiding the unpleasant sensations which
appear when the injeetion is discontinued. As when
morphia is administered for a lengthenéd period, by
the stomach, so after long-continued hypodermic injec-
tion, the brain and nervous system become accustomed
to the influence, and demand its repetition. If the in-
jection have been administered at a regular hour for
some time, the patient soon begins to experience char-
acteristic nervous sensations as the time of the injee-
tion approaches; he becomes restless and “ fidgety ;”
he is wakeful, and all his senses become acute ; he ex-
periences a feeling of vertigo and fullness of the head;
nausea, and sometimes vomiting, oceur. If the injee-
tions be suddenly suspended, much more serious dis-
turbances become manifest: the patient lies awake at
night, and is agitated with that terrible nervous sensa-
tion best expressed by the term “fidgets;” if sleep
oceur, it is short and fitful, and disturbed by horrible
dreams and visions ; during the day an inexpressible
anxiety and restlessness is felt, rendering the patient
unable to fix his mind on any subjeet, and making him
the prey of the gloomiest apprebensions. He suffers
from indigestion, nausea, and vomiting, and sometimes
from diarrheea; his appetite is poor, and the food, when
eaten, lies heavily upon his stomach until ejected.
Accompanying these symptoms there are observed
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great muscular weakness and prostration, short and
difficult breathing, rapid and tumultuous action of the
heart. In extreme cases all of these symptoms exist
in an exaggerated degree. The mental disturbance
assumes a more prominent place; wakefulness, a
suicidal tendency, hallucinations, and decided mental
alienation may at last appear.

The degree in which these conditions will be pro-

duced by abrupt cessation of the injection will depend

upon sex, constitutional peculiarities, length of time
the habit has continued, and the per diem quantity
which has been administered. They may be averted
by judicious treatment. After quite a large experience
in this method of treatment, I am able to say that I
have not yet experienced any special difficulty in ceas-
ing the injections after long use by following these
rules:

Never stop the injections suddenly.

Diminish the dose very gradually, without the
knowledge of the patient.

Never use morphia alone for a lengthened period,
but with atropia.

As the morphia is diminished, increase the propor-
tional quantity of atropia until the effects of the latter
preponderate.

When the effects of the atropia are fully experienced
the patient will generally begin to complain that the
injection bas lost its peculiar influence, has become un-
pleasant, and will desire that it be discontinued.

Sl
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It is sometimes desirable to inject very minute quan-
tities in susceptible subjects, and this cannot be done
when the solution is very concentrated.

The dose may be much more varied in a weak solu-
tion.

A penicillum develops very rapidly in an atropia
solution, and at the expense of the atropia; the more
coneentrated the solution the greater the loss.

I have elsewhere stated the general objections to
strong solutions, which apply to atropia.

On account of the rapid growth of the penicillum,
the solution of atropia should not be kept too long, but
should be prepared in small quantity frequently during
warm weather. Filtration will, of course, free the solu-
tion from visible impurities, but considerable loss of
strength will be noticeable each time.

DosgE.—Extraordinary discrepancies are to be found
in the statements of various authorities as to the
quantity of atropia which may be used subcutaneously.
Dr. Anstie* notes with surprise the large quantity ad-
vised by Trousseau—;%; to # of a grain—a quantity
sufficient to produce most serious toxic symptoms. Dr.
" Ruppanert gives the dose at Gy to 4% of a grain,
Lorent] at 45 of a grain, and Courty employed so
much as & of a grain at a single operation. Five
minims of the solution which I recommend to the
reader, or ;5 of a grain, is the largest amount desir-
able to use in most cases. Very great differences in

* The Practitioner, op. cit.
t Hypodermic Injections, op. cit.
- 1 Die hypoder. Inject., 1. c.
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the suseeptibility to the atropia influence are found to
exist. Children bear a much larger proportional amount
than adults. Women are much more susceptible than
men. Persons having a light complexion are much
more easily influenced by it than those having a dark
complexion. A delicate female, having light blue eyes
and flaxen hair, possesses, according to my observation,
the maximum susceptibility. For such subjects two
minims of my solution, or +1; of a grain, is a sufficient
dose to commence with, and even this amount may
occasion severe symptoms. To produce a curative
effect in many severe cases of neuralgia, e.g. sciatiea,
much larger doses than I have recommended may be
necessary. It will rarely be required, however, to inject
more than 35 of a grain at one time.

PaysiorogicAL E¥recrs —The local symptoms at
the point of puncture are the same as those I have
deseribed for morphia.

A peculiar dryness and pallor of the lower lip is
the first systemic effect to be observed. The dryness
quickly invades the mucous membrane of the mouth,
fauces, and larynx, rendering deglutition somewhat
difficult, and the voice husky. At the same time the
pupil begins to dilate, reaching its maximum dilatation
in about thirty minutes. With the dilatation of the pupil
there occur also deranged accommodation—the vision
being presbyopic—and dimness of vision, the outlines
of objects being blurred and indistinet. Flushing of
the face, more or less deep according to the tempera-
ment of the patient, fullness of the head with supraorbi-
tal pain and sense of distention, and giddiness, are now
experienced. With the development of these effects
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The dryness of the mouth, after some hours, is re-
placed by a moist condition, in which a viseid, sticky,
and somewhat odorous secretion makes its appearance.
Corresponding to this change in the mucous membrane
of the mouth, some increase in the peristaltic move-
ments of the intestines is to be observed, the evacua-
tions being somew hat loose.

Frequent desire to evacuate the bladder is now expe-
rienced, with diminished  power, the emission of urine
taking place slowly, and with difficulty, and sometimes,
indeed, only after repeated efforts does the flow ocear.

The mental effects, generally such as I have de-
seribed, are sometimes of a character to awaken grave
anxiety. Great depression of mind, a melancholie
state, with a suicidal tendeney, at night horrible dreams
and visions, leading to acts of violence, have been noted
by me in some exceptional cases. I mention this so
that the reader will ascertain what peculiar mental ef-
fects, if any, have followed the atropia injection, and
avoid repeating it if the sensations above deseribed
have been experienced by the patient.

Such, in general, are the effects produced by the hy-
podermic injection of a full medicinal dose. These
effects continue about twenty hours; the dilatation of
the pupil, the disorders of vision, and the slowness and
difficulty of micturition being the last symptoms to dis-
appear.

Atropia cannot be considered very actively toxie.
The symptoms which it produces afford ample warn-
ing of danger before the life of the individual is really
placed in jeopardy. The sensations which accompany
the full manifestations of its physiological effects are so

e
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unpleasant that the patient early seeks relief, and the
symptoms are so characteristic that a mistaken diag-
nosis is hardly possible.

When a fatal dose is received all of the effects which
I have described exist in an exaggerated degree. The
pulse finally becomes small and thready, the action of
the heart weak, and coldness of the surface succeeds to
the unnatural warmth. This change in the symptoms
indicates that the “irritability” of the organic muscular
fiber is exhausted.

In order to a thorough comprehension of its thera-
peutical action, we must form some exact notions of
the mode in which these physiological effects are pro-
duced. *

The facts to be investigated are these:

The dilatation of the pupil.

The dryness of the mouth (arrest of secretion).

The increased action of the heart and lungs.

The rise of body-heat.

The influence on sensibility and motility.

Several opinions have prevailed as to the mechanism
by which the dilatation of the pupil is accomplished.

This act, as well as the presbyopia, is now known to
be produced through the influence of atropia on the
organic muscular fiber. DBy contraction of the radia-
ting fibers of the iris, which are innervated by the sym-
pathetic, the pupil dilates; by a similar action on the
muscle of accommodation, the lens is elongated, its

* T have examincd this whole question in my Prize Essay
of the National Medieal Association for 1869, on Atropia,
its Physiological Effects and Therapeutical Uses, to which
the reader is referred for full information.






80 ATROPIA.

The redness of the skin and mucous membrane is due
to the larger amount of blood pumped into the capil-
laries, and the increased arterial tension. The increased
oxidation finds expression in a much greater excretion
of urea and the urates.

There are several physiological facts which explain
the action of atropia in arresting secretion of the pul-
monary and intestinal mucous membrane. Prevost*
has demonstrated that ablation of the spheno-palatine
ganglion is followed by greatly increased secretion
from the Schneiderian mucous membrane. The action
which atropia exerts on the ganglia of the sympathetic
must be the opposite of this.

Patients brought fully under the influence of atropia
generally experience considerable disorder of voluntary
movement. This effect is compounded of vertigo,
diminished sensibility of the sensory nerves, and loss
of co-ordinating power. The exact relation of these
phenomena may be easily demonstrated on frogs and
certain warm-blooded animals. The reader who de-
sires full information on this topic will find in my
Prize Essay, already referred to, an analysis of the
observations of Botkin of St. Petersburg, Lemattre,
Harley, Fuller, and others, and numerous experiments
of my own.

TuErRAPY.—It will be convenient to arrange the sub-
jeets under this head in the same way as in the section
on the therapeutical applications of morphia.

* Archives de Physiologie Normale et Pathologique, vol. i.
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Obstinate insomnia, with great restlessness.

Weakened action of the heart; coldness of the sur-
face ; clammy sweat.

Failure of nutrients, bromide of potassium and hypo-
dermie injections of morphia, to quiet the delirium and
induce sleep.

In similar conditions in the psychical disorders the
subcutaneous injection of atropia is serviceable. This
method of treating these disorders has the sanction of
the eminent authority of Graefe. My own observa-
tion entitles me to insist on this caution: the use of
atropia is unsuited to cases in which there is hypers-
mia of the nervous centers, or in cases of excitement
with power. Moreover, it is not suited to cases of
melancholia, for the reason, already stated, that in
many persons it produces great despondency of
mind.

Atropia cannot be considered a hypnotic in the true
sense of that term. It is sometimes said to produce
this effect indirectly; by allaying pain, it is believed
to render sleep possible. This, in the opinion of the
author, is not a correct statement of the ground of its
utility in certain cases. It is sometimes very useful
as a hypnotic in cases of wakefulness and coma-vigil,
dependent upon cerebral anemia.

Neuralgia.—The subcutaneous injection of atropia
is not as effective in the treatment of the neuralgias in
general as morphia by the same method. The sys-
temic effects of atropia are also more unpleasant. For
these reasons morphia is generally preferred. Never-
theless, when morphia fails to produce the desired re-
sult, or disagrees with the patient, as is sometimes the
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case, atropia may be used. In eertain neuralgias, it
must be admitted also, atropia is to be preferred to
morphia, e.g. in pelvie pain, in which Dr. Anstie con-
siders it superior to morphia, in sciatica, and in certain
cases of tic douloureux. In the pain of the various
forms of dysmenorrhea, in ovarian neuralgia, and in
the pelvic pain experienced a few days after delivery,
and due to the pressure of the womb on certain
nerves, atropia by subcutaneous injection is most ser-
viceable.

The principal triumphs of atropia over neuralgia
have been in cases of sciatica. It is now universally
admitted that atropia is the best remedy for this dis-
ease. First proposed and used by Mr. Hunter, it was
afterward employed by Béhier, Courty, Oppolzer, Lo-
rent, and others. It has been found, however, that
distant injection, and even injection into the subcuta-
neous tissue of the affected thigh, do not produce such
good results as throwing the fluid deeply into the
neighborhood of the affected nerve. More frequently,
indeed, than in any other form of neuralgia, except the
most obstinate and protracted cases of tie douloureux,
the nerve itself, or its sheath, has undergone structural
alteration ; the limb is often diminished in size, its
temperature and sensibility lowered, and the power of
its muscles impaired. Under these circumstances, more
advantage is to be derived from loecal than from distant
injection, just as Luton, Bertin, and Ruppaner have
cured such cases by the injection of irritants into the
affected parts.

In severe cases of sciatica and tic douloureux one-
twenty-fifth of a grain of sulphate of atropia may bhe
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injected ; but it should not be forgotten that this quan-
tity will excite very severe symptoms in susceptible
subjects. Generally, five minims of my solution, or
one-forty-eighth of a grain, will produce decided atro-
pinism. Cessation of the pain is not immediate upon
the systemic effects, as Mr. Hunter originally pointed
out; indeed, the pain is often at first increased, but
improvement takes place after a variable interval, and
is often more permanent than after the morphia in-
jection.

Tetanus and Hydrophobia.—In tetanus, atropia has
been used in numerous cases, but without success.
Recovery has undoubtedly occurred in certain chronie -
cases, and in idiopathic tetanus; but it does not appear
that the result was fairly attributable to the subcuta-
neous injection of atropia. Within the sphere of my
observation, it has been freely used in cases of tetanus
and hydrophobia, but without permanent benefit.

Epilepsy.—DBrown-Séquard proposed the subeuta-
neous use of atropia in epilepsy, but he combined it
with morphia. Erlenmeyer used it, but with a nega-
tive result. My own experience with atropia in this
disease is as combined with morphia. The subcuta-
neous injection of atropia may be employed, instead of
the internal use of belladonna, on the method of Trous-
seau ;* but there are other plans of treatment superior
to this.

¥ Clinique Médieale, tome ii.






86 ATROPIA.

g6 10 35 of a grain. It may be inserted at any
convenient situation. Succeeding attacks should be
anticipated if possible, the injection being made when
the first warnings are felt by the patient. As the effect
of the atropine injection reaches its maximum in about
a half-hour it will at this time be perceived whether a
sufficient quantity have been administered.

This method of administering belladonna is much to
be preferred to the stomach administration, or to the
methods of fumigation, pulverization, or inhalation, not-
withstanding fumigation is strongly urged by Prof.
Sée* in a late utterance on the subject of asthma.

Harleyt—influenced by the fact that great increase of
the heart’s action follows the administration of atropia,
a fact, indeed, previously much insisted on by V.
Bezold—recommends this agent as a cardiac stimulant
in conditions of great depression of this organ. It is
certainly exceedingly useful in those restraint neuroses
in which the inhibitive action is exerted through the
pneumogastric, for by paralyzing the terminal filaments
of this nerve and stimulating the cardiac ganglia of the
sympathetic, the action of the heart is quickly improved
and the depression overcome. It is in this action, ac-
cording to Prof. Sée, that we have an explanation of
the utility of atropia in asthma.

Diseases of the Digestive Apparalus.

Atropia, it will be remembered, first arrests secretions
of the intestinal mucous membrane, but in the reaction

* Bulletin Générale de Thérapeutique, 15 Aott, 1869.
t Gulstonian Lectures, also Vegetable Neurotics.
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phia on the cerebrum, causing wakefulness or dis-
turbed sleep, phantasms, and illusions.

The pain-relieving power of morphia is increased
by atropia.

The disorders of motility, and the vertigo, are not
diminished when the two agents are used together, but
the after-headache and confusion of mind are much
less. i ;

When toxic doses are used, the narcotism of morphia
is overcome by atropia, and wvice versa. In a case
which oceurred to myself, and which I have already
referred to, serious symptoms produced by 1 grain of
morphia were relieved by 3! of a grain of atropia.
As, however, the effects of atropia are much more pro-
longed than morphia, it is not easy to exactly counter-
balance the effects of one by the other. The cases of
morphia poisoning, in which atropia was used as an
antidote, that have fallen under my observation, re-
ceived too muech atropia, the toxie symptoms of the
latter remaining long after the narcotism of the mor-
phia had disappeared.

Upon the organie nervous system these agents seem
exactly to antagonize each other. .

Morphia produces contraction of the pupil, and a
tetanic condition, acecording to Graefe, of the muscle
of accommodation; atropia produces dilatation of the
pupil, and contraction of the ciliary muscle. When
used together, these effects may be precisely balanced.
It takes, however, but a minute quantity of atropia to
overcome the action of morphia on the pupil. When
these effects on the pupil are balapced, it does not
follow that the muscle of accommodation is in a con-
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dition to aet in a normal manner, for visual defects
frequently remain.

Morphia and atropia antagonize each other’s action
on organic muscular fiber. Morphia prevents the con-
traction of the arterioles produced by atropia, and, as
a consequence of this action, prevents the subsequent
relaxation of the muscular fiber. They antagonize
each other, therefore, as respects their action on the
arterial tension. :

2. On Circulation and Respiration.—Morphia de-
presses the action of the heart; atropia is a powerful
cardiac stimulant. Morphia produces pallor of the sur-
face, and reduces the external temperature; atropia
causes redness and injection of the skin and elevation
of the body-heat. The extent to which they modify
each other’s action is well exhibited in the annexed dia-
gram. It will be seen that the antagonism between
them does not extend to the respiratory function ; for,
whilst morphia administered alone depressed the res-
piration from 17 to 12 per minute, morphia and atropia
combined reduced the number from 18 to 10, When
Dr. De Courcey received the morphia alone, he experi-
enced much less soporific effect than when both agents
were injected together; and to this quiescent state of the
cerebral funetions is to be attributed the slower respir-
atory movements. The morphia exercises a marked
influence over the increase of body-heat produced by
atropia. Notwithstanding this, the flushing of the face
and the strong subjective sense of heat are experienced
by the patient almost as fully when morphia is admin-
istered with afropia, as when atropia is given alone.

In the experiment represented on the diagram, the




Observations made every half-hour on Dr. De Courcey after the subcutaneous injection of one-quarter of a grain
of sulphate of morphia and one-ninety-sixth of a grain of sulphate of atropia.

|
| PULSE RESPIRATION o |
R = . LRE. A o, M. |
OBSERVATIONS, | | FAHRENHEIT SCALE. |

First ....
|\.:r||lni ]

T uTa) oA bt RS L2 I IIIIIlII I I Ill
rr]l ik T IIIIIIIl ||| IlIIIIl II|I lI
1
Fourth...... — s |lII IIIIIIIIIIIIIIIIlI ' I|I Ill
d
L7

o |IIIIIIII IIlIIIIIIIIIIlI |I

T IIIIlIIIIIIIIllIIIIIII‘I IIIIII ‘II

. IIIII II|IIIIIIIIIII|| E IIIIIIIIlIII
i :Ih Shaiet Ll IIIIIIIIIIIIIIIIII‘I I HIIIIIIIII
oINSV RN A
I S h ------------- IIII.1I|||IIII|IIIII II

Nl
I
Il
Il
Il
|l

AN
il

I';]Il\.llr‘[}r-'l...... ) IIIIIIIIIIIIIII|IIIIII|II i IIII
ey b IIIII"II'IIIIIIIII'I II IIIII‘










94 MORPHIA AND ATROPIA.

ereasing the vis a fergo, atropia acts as a diuretie, and
with the additional water there strains off from the
blood the larger amount of urates produced in the more
rapid metamorphosis of tissue. Morphia increasges the
action of the sudoriparous glands, and atropia dimin-
ishes it, thereby in the one case lowering, in the other
case exalting, the functional activity of the kidneys.

Both produce dysuria, but this result comes of a dif-
ferent action in each case. Morphia impairs the con-
tractile power of the muscular coat of the bladder, so
that it contracts with difficulty, the emission of urine
taking place slowly; atropia maintains steady tonie
contraction of the sphineter, so that it dilates slowly
under the voluntary effort, when the desire to mictu-
rate is experienced.

Morphia impairs but slightly, atropia to a considera-
ble extent, the sexual appetite; both diminish the ¢jae-
ulatory effort.

Tuerary.—It would be a waste of space to repeat
the therapeutical applications of morphia and atropia
already given with considerable fullness in the preced-
ing sections. Nevertheless, it is necessary to indicate
the circumstances requiring .or permitting their con-
joined administration. A general rule may be formu-
lated as follows:

Whenever the hypodermic injection of morphia is
proper and necessary, atropia should be combined with
it, unless contraindicated.

In the psychical disorders, in which power is in ex-
cess, the conjunctivee injected, the temperature high,
morphia should be used alone. When power is defi-
cient, the tendeney being to depression, atropia should

sadil
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In sciatica atropia is often more effective than mor-
phia: the proportions in which they should be used
are as follows: Jy of a grain of atropia, 1 grain of
morphia : here the physiological effects of atropia pre-
dominate, but the toxie effects are guarded by the mor-
phia.

In neuroses of the respiratory and circulatory
organs, morphia and atropia should be used together.
This is especially the case in angina pectoris and
asthma, with the caution I have already given as to
the use of atropia in certain diseases of the heart.
Morphia alone is to be preferred in pleuritis.

In the dizeases of the digestive apparatus, requiring
hypodermic medication, morphia and atropia should
be used together.

As a general rule, in diseases of the urinary and
genital organs, the two agents should be combined.
For some purposes atropia shotld be in excess, as in
spermatorrhea, when the more decided anaphrodisiae
effect of this agent is indicated. In cases of pelvic
and uterine pain, atropia should be proportionally in
larger amount than morphia.

Acute rhewmatism, rheumatic gout, muscular rheu-
maltism, and myalgia are best relieved by a ecombina-
tion of morphia and atropia, the latter being in excess,
as respects its physiological action, of the former. The
injection of atropia, thus guarded by morphia, exerts in
these diseases an action beyond the relief of pain, how
desirable, soever, that may be: it modifies in a way
not now understood the morbid process. The progress
of research renders it more and more probable that
rheumatism is an expression of disorder in the nervous
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The solutions of strychnia, much less than the other
alkaloids, are spoiled by the development of a peni-
cillum, but this takes place only after long standing
and exposure to the air.

DosE.—As i8 the case with other alkaloids, authori-
ties differ very much as to the quantity of strychnia
proper for a hypodermie injection. Lorent employed
from J'; to+; of a grain of nitrate and muriate. Courty
and Eulenberg have used so much as § of a grain at a
dose. These large doses are apt to produce trismus
and opisthotonos. The doses used by Hunter varied
from Y5 to 5Y; of a grain. Dr. Echeverria, of New York,
injected, in the cases of paralysis treated by him, g to
S5 of a grain—the latter dose producing in the patient,
a boy, toxic symptoms. I have injected 35 of a grain,
This has seemed to me the maximum quantity whieh
can be used with a proper regard to the safety of the
patient. Generally in adults I injeet 5 minims of my
solution, or J of a grain,

Paysiorocioan ErreEcrs.—When injected under the
skin, a sensation of heat and smarting persists for
some time in the part. The skin also becomes red in
the neighborhood of the puncture; a subjective sensa-
tion of warmth is perceived in the limb, and an actual
rise in temperature may be noted. At the same time
erection of the hair-follicles (cutis anserina) takes
place.

In a few seconds pain or distention is felt in the
abdomen, intestinal movements and loud borborygmi
oceur, just as is the case so frequently after the hypo-
dermic injection of the narcotic alkaloids. Next the
pupils dilate, deep-seated pain and throbbing are
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opisthotonos. The tetanic spasms were not violent
and were accompanied by general perspiration, conges-
tion of the face, and enlargement of the pupil.” Other
important observations were made by Dr. Echeverria.
“The temperature of the limbs was always raised after
the injection. The frequency of the pulse was also
augmented. The capillary eirculation was rendered
more active in the limbs, exhibiting large red patches,
more intense in the vicinity of the punctured region.
This condition would last three and even four days
after the operation. The injections were attended with
perspiration of the head and limbs, more profuse with
the girl than with the boy. The pupils were always
dilated, and gurgling of the bowels would persist some
minutes after the puneture. Another very perceptible
result was the fibrillar contractions, or twitching of the
muscles in the limbs, lasting for a minute or two, and
which I have found prolonged for more than an hour
in other similar cases.”

When we come to analyze the symptoms produced
by the subcutaneous injection of strychnia, we perceive
that the action is exerted chiefly on the nervous systems
of animal and organie life,

Dr. Echeverria, from whose able paper I have just
quoted, makes much of the effects on the organie nerv-
ous system to support his peculiar views of the nature
and causes of certain forms of paralysis. These effects
are the following :

The dilatation of the pupil.

The intestinal movements.

The sweating.

The rise in temperature of the paralyzed parts into
which the injection has been inserted.
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nia for the cure of paralysis. Prof. Courty afterward
used it in three cases of facial palsy, the patients com-
pletely recovering. The most important contribution
to our knowledge on this subject was made by Mr.
Chas. Hunter, in a paper entitled ¢ On Strychnia Hy-
podermically Administered in Paralytic Affections.”*
The paper of Dr. Echeverria, from which I have quoted,
has also advanced our knowledge. The forms of pa-
ralysis which have been treated in this way, are the

following :
Hemiplegia. Infantile paralysis.
Paraplegia. Local paralyses.

Progressive muscular atrophy.
Progressive locomotor ataxia. :

Mr. Hunter reports three out of four cases of hemi-
plegia cured by the injections of strychnia. Two of
the cases were respectively of six and two and a balf
years’ duration. This statistical statement should not
mislead the reader. Suceess like this eannot be ex-
peeted in the treatment of paralysis of cerebral origin;
the cases of Mr. Hunter were evidently very favorable
cases for treatment by this method. Nevertheless, the
hypodermic injection of strychnia, in many cases, is
decidedly curative. As Dr. Echeverria has well re-
marked, ¢ the effects of strychnia are widely different
when administered hypodermically or by the mouth.
By the latter method, the quantity may be repeated
and increased, unsuccesfully, as manifested in the
cases of Hunter, and in those here related, and yet a

* British and Foreign Medico-Chirurgical Review, April,
1868.

— -
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It is certainly true, however, that Mr. Hunter ob-
tained advantage from it in a case the symptoms of
which indicated myelitis. Dr. Echeverria’s Case I
may he classed in the same category,—the patient
complaining of formication and numbness, and being
paralyzed both as to motion and sensation.

The hypodermic injection of strychnia has proved
an exceedingly valuable adjunct to the treatment of
infantile paralysis. If the electro-muscular contrac-
tility to the continuous or induced eurrent be not lost,
very beneficial results may be expected from this treat-
ment. The injection promotes the capillary circulation,
and increases the growth and power of the muscles.

In various local paralyses the hypodermic injection
of strychnia is even more decidedly curative. Courty*
cured facial paralysis by injecting strychnia over the
course of the facial nerve. Pletzer, Lorent, Sacmann,
and Eulenberg had good results from the same treat-
ment.T In a case of paralysis of the vocal cords with
aphonia, Neudorfer failed, but in a similar case Wal-
denburg succeeded with the strychnia injection.

In the “drop wrist” of lead poisoning—paralysis of
the extensors—it is a very important addition to the
other means of treatment of this very obstinate affee-
tion. It is more successful than any other agent in
writer's cramp. Palsy of single museles or groups of
muscles, following cold or rheumatism, is generally
curable by this means. The injection also increases
much the contractile power in cases of palsy following
injury of nerve trunks.

* Eulenberg, p. 243, + Ibid.
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Paralysis of the bladder, with dribbling of urine,
and paralysis of the sphincter ani not due to myelitis,
are much benefited and frequently cured by this means.

In progressive muscular atrophy it has been used
with great advantage in cases in which the electro-
muscular contractility was not lost.

In paralysis of cerebral or spinal origin, without
wasting of the muscles, the injection may be made
under the skin. The dose of strychnia will vary, with
the age of the subject, from ; to {4 of a grain. In
local paralyses, in infantile paralysis, in progressive
muscular atrophy, the injection must be made into the
affected muscles. If the electro-contractility be not
lost, the following effects may be expected :

Rise in temperature of the limb, and increase of
capillary circulation.

Increase in muscular power with growth of muscles.

Cure of the paralysis.

If, however, the electro-muscular contractility is
lost, fatty degeneration has so far proceeded that the
injection of strychnia will be useless.

The method of practicing the injection into the mus-
cles is as follows

The affected muscle or group of muscles is grasped
with the left hand and made prominent, and with the
right the needle is plunged quickly and boldly into
the muscular tissue. When inserted as far as neces-
sary, withdraw the needle a short distance and inject
slowly. It is important, of course, to avoid the blood-
vessels, and to insert the needle into the paralyzed
muscles. The pain of this operation is not greater
than the subeutaneous injection, and little danger of



108 STRYCHNTA.

deep-seated abscess is to be feared. Muscular tissue,
as is well known, does not readily take on the morbid
action called inflammatory. The systemie effects do
not follow so quickly nor are they as powerful after
injection into the muscular tissue as after the subeu-
taneous injection. Both local and systemie effects are
produced ; but it is chiefly the local effects which are
desired in cases of local paralysis. Some cases of
local paralysis, as of the bladder, cannot be reached in
this way. In paralysis of the sphinecter ani the needle
may readily be thrust into this muscle.

The subcutaneous injection of strychnia has been
used in progressive locomotor ataxia, but with a nega-
tive result. In my own experience I have observed
no decided influence for good or evil.

Neuralgia.—The hypodermic injection of strychnia
has been used by Dr. Anstie in gastralgia and cardiac
neuralgia, with advantage. * My decided opinion is,
at present,” says Dr. Anstie, “ that there is no such
remedy for gastralgia as strychnia, subcutaneously
injected in doses of {34 to gy of a grain.” Although I
cannot speak so positively as Dr. Anstie on this sub-
ject, I can say that I have observed good effects from
the strychnia injection in the class of cases to which
he refers,

As a Tonie.—I bave used the subeutaneous injection
of strychnia to overcome the depression caused by the
withdrawal of morphia. It has also given much relief
in cases of violent nausea and vomiting produced by
the morphia injection.

Treatment of Strychnia Poisoning.—As accidents
may happen in the use of strychnia by subcutaneous
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of asthma it is not at all equal to morphia and atropia;
nevertheless, in cases in which these agents disagree,
or in which it is undesirable to use them, it may be
tried.

Erlenmeyer procured relief by the hypodermic injec-
tion of conia to the difficult breathing of emphysema.
The same authority reports having cured a case of
angina pectoris, by two injections of conia. He there-
fore recommends it in these affections.

Lorent, influenced by theoretical considerations,—
the action of conia on the pulse and respiration,—has
employed this agent hypodermically in pneumonia and
pleuritis, with the effect to reduce decidedly the pulse
rate. It does not appear that this treatment is worthy
of serious consideration. In the spasmodic affections
of the thoracic viscera, Lorent has had experiences
with conia similar to those of Erlenmeyer.

Conia is also one of the numerous remedies pro-
posed for the cure of tefanus. Successful cases have
been reported, cured by conium administered inter-
nally, but we may be permitted to distrust these, since
Harley has shown that the extract is entirely devoid
of conia, and therefore innocuous. For the treatment
of tetanus, the hypodermie injection of conia may be
used with a reasonable expectation of benefiting the
patient.

As conia produces motor paralysis, it has been held
to be an antagonist to strychnia; but since it has been
gshown by Guttman that conia paralyzes the peripheral
terminations of the motor nerves, and does not act
upon the cord, this view must be abandoned.
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NICOTIA.

TrE SoruTioN AND DosE,—Erlenmeyer recommends
the following formula :*

B.—Nicotiw, gr. ss;
Aque destil, zij. M.

Four drops (minims) of this contain one-sixtieth of a
grain—a suitable dose.

PraysronoaicAL ErFrecTs.—Nicotia is one of the most
deadly poisons, ranking in this respect with prussie
acid. In its local action it is somewhat irritant. In
its remote or systemic action it strongly depresses the
nervous and vascular systems. At first respiration is
slightly accelerated, and is accompanied by a bruit,
produced, according to Bernard, by a very abrupt con-
traction of the diaphragm. Slowness and feebleness
of respiration soon succeed to this acceleration. The
pupils dilate, and convulsive phenomena make their
appearance in the eyes and extremities, partly of a
clonie, and partly of a tonic or tetanie character. Com-
plete adynamia supervenes, accompanied by muscular
trembling ; the action of the heart becomes exceedingly

* Die Subcutanen Injectionen, op. cit. p. 85.°
(115)
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adapted to acute cases, in which power is in excess.
Cases of mania or melancholia, in which the subcuta-
neous injection of morphia proves hurtful, are benefited
by prussic acid, and vice versa.

I have used hydrocyanic acid h}rpﬂdermlcaﬂ y in
spasmodic asthma, but without moderating the parox-
ysms. It is indicated in engina pectoris, and other
cardiac neuroses, but I am not aware of any instances
in which it has been tried.

As a remedy for gastralgia when a simple neurosis
of the stomach, it is undoubtedly useful. In nausea
and wvomiling due to functional disturbance, and espe-
cially those cases in which morphia and atropia dis-
agree, it may be used with a confident expectation of
affording relief. But, as a general practice, the subeu-
taneous injection of prussic acid in those stomach dis-
orders is, in respect to promptness and efficiency,
greatly inferior to morphia and atropia.

The injection may be practiced over the epigastrium
in cases of vomiting.

W. Preyer,* who has cﬂ,ref‘u]ly investigated the
physiological action of prussic acid, affirms that atropia
is a physiological antidote. His researches have con-
ducted him to the conclusions that prussic acid acts by
depriving the blood of its oxygen, and that in very
large doses it paralyzes the heart. He considers
atropia the antagonist to this action by maintaining
the action of the heart. I have carefully repeated the
experiments of Preyer, and am unable to confirm

* The Practitioner, vol. i. p. 106.
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THERAPY.—Caffein has been used hypodermically
for the relief of neuralgia. Eulenberg found advan-
tage in it, in a case of oceipital neuralgia. Dr. Anstie
says with regard to it: “In one instance of severe
neuralgia of the superficial branches of the circumflex
in the shoulder, two successive injections of caffein
(over the biceps) appeared to cut short the malady
altogether. In a case of dorso-costal neuralgia, at-
tending shingles, the patient was injected daily for five
or six days, with the effect of notably mitigating the
pain on each ocecasion.”

Lorent used the hypodermic injection of caffein in
hysterical headache and migraine. Dr. Anstie re-
lieved by it the insomnia attendant upon chronie aleo-
holism without delirium. In these affections, caffein,
as Dr. Anstie suggests, will probably be found a valu-
able remedy.

This remedy is indicated in simple melancholy, in
hysterical seizures, in certain cases of delirium tre-
mens; but our knowledge of its applications is not
yet in a sufficiently advanced state to pronounce posi-
tively upon these points. It has also been used with
success against optum narcosis; in this it is certainly
inferior to atropia, yet as there is no therapeutical
incompatibility, these agents may be used at the same
time.
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the brain and cord. This view is probably too exclu-
sive.

The hypodermic injection of ergotin, in suitable
doses, will not cause the symptoms of acute ergotism
above described, but a knowledge of the symptoms
which may be looked for when it is desired to push
the remedy, is necessary in order to avoid ill results.

TaeraprY.—The hypodermic injection of ergotin is
indicated when prompt contractions of the uterus are
required, as in post partum hemorrhage.

Some very important results have lately been ob-
tained by Langenbeck*® in the treatment of aneurism.
Recognizing the action of ergot in promoting the con-
tractions of organic muscular fiber, Prof Langenbeck
bethought himself that this same action might be use-
fully applied in the treatment of aneurism. His first
experience was in a case of subelavian aneurism. He
injected thirty grains of ergotin (aqueous extract) in
the space of forty days, which procured great relief,
diminishing the size of the tumor, and the pain and
paralysis of the arm and hand. A radial aneurism
was quickly cured by the same means, viz., the injec-
tion under the skin, over the tumor, of a solution of
aqueous extract of ergot.

Profuse and alarming epistaxis, hemorrhage in cases
of the hemorrhagic diathesis, and metrorrhagia are con-
ditions of disease in which the subeutaneous injection
of ergot may prove of great utility. I have, however,
no experiences to offer as respects the use of the agent
hypodermically in these cases.

# Berlin. Klin. Wochensch., 2, 1869. Quoted in the Prac-
titioner, vol. ii. p. 311,
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QUINTA.

Tae SonurioNn AND Dose.—The solution for sub-
cutaneous use which I have recommended* is the fol-
lowing :

B.—Quiniw sulphat. 3i;
Acid. sulph. dil. M x1;
Aque destil. 3i. M.

This should be ecarefully filtered, to separate any
particles of undissolved quinia or foreign matter.
From 15 to 30 minims of this is a sufficient dose. It
should be injected into a place where the areolar
tissue is abundant. If a larger quantity than 30
minims be necessary, it were better to insert in two
places. As ether is a good solvent of the alkaloid
quinia, the following may be used:

B.—Quiniw, gr. viij;
Ether, 3i. M.
Or, shake together any convenient quantity of quinia
(the alkaloid) and ether; one part of the former will
be taken up by sixty parts of the latter. The ether
being allowed to evaporate spontaneously, a solution
may be obtained, finally, of one part of quinia to six
parts of ether. This solution is in some respects ob-
jectionable: the rapid evaporation of the ether leaves

* Russell Prize Essay on Quinine.

(129)
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the quinia an adhesive mass, which occludes the
syringe and makes the injection difficult and un-
certain.

PuysrorogrcAnL Errecrs.—The solutions of quinine,
when injected beneath the skin, excite considerable
burning and a zone of more or less intense redness
for some distance around the puncture. If care be not
used in the preparation of the solution, inflammation
will follow at the site of the puncture, matter will
form, and possibly a diffuse inflammation of the areolar
tissue will ensue. Before I had learned the necessity
for caution, accidents of this kind occurred in my own
hands, and lately some very bad cases have been re-
ported as occurring at New Orleans, where, if is said,
a mixiure of quinia sulphate and water was injected
under the skin.

Very slight systemic effects follow the subeutaneouns
injection of quinia. They are similar in character to
those produced by the stomach administration, and, as
they are so well known, require no deseription here.

TaErRAPY.—*“Dr. Chasseaud published, in 1362, an
account of the great suceess which he had obtained in
the treatment of malarial fevers, in the hospital at
Smyrna, by the subcutaneous injection of quinine. He
ascertained that this agent, administered in this way,
had a more decidedly curative power, without oc-
casioning its usual physiological effects, than when
given by the stomach. This practice has since been
continued with undiminished sucecess at the same hos-
pital by Dr. J. MeCraith.”* Dr. Moore, of the Bom-

* Extracted from my Prize Essay on Quinine.







132 QUINTA.

conditions, requiring other management than the use
of quinine. We may confidgntly expect to prevent the
febrile movements by frequent repetition of the injec-
tion ; but we do not thereby cure the disease, for the
changes induced by the long-continued action of ma-
laria, in the liver, spleen, gastro-intestmal muecous
membrane, cerebro-spinal axis, must be corrected if we
would arrest the objective phenomena of fever and
cure the patient.

Dr. Eulenberg sums up his conclusions in regard to
the cases in which the subeutaneous injection of quinia
in malarial fevers may be desirable, as follows :

In intermittents complicated with gastrie disorder.

In children in whom the disagreeable taste and the
large doses necessary produce strong aversion and
stomach derangement.

In poor and hospital practice, where economy in the
use of the drug is desirable.

These conclusions seem to the writer well founded.
But he has omitted chronic malarial poisoning, in
which the subcutaneous injection of quinia has un-
doubted utility.

The hypodermic use of guinia has been extended to
various discases,—fevers, neuralgia, angina pectoris,
strychnia poisoning, ete.,—but without advantage over
existing methods of treatment.

Norg.—Dr. Tessier, in the Mauritius, for the cure of inter-
mittents injects under the skin a solution of carbolic acid,
§ of a grain to 20 minims of water. He reports that the
patients were rapidly cured !'—Lond. Chem. News, July, 1869.
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XTV.

ARSENIC.

THE only observations on the subeutaneous injection
of arsenie which I have been able to find, are a brief
note by Eulenberg of the use of Fowler’s solution by
Prof. Lehman in a case of “pernicious puerperal
fever,” and in Reynolds’s System of Medicine. In an
article on chorea* in the latter work, Dr. C. B. Rad-
cliffe has presented some interesting facts on this sub-
jeet, which I subjoin.

““This patient had suffered for nine years with a dis-
tressing choreal affection of certain muscles of the
neck, by which the head was kept continually turning
and bobbing. At different times various modes of
treatment had been tried, including the hypodermic in-
jection of morphia and atropia, without the least bene-
fit. * * The idea of injecting arsenic hypodermically
occurred to me on the 12th of January, 1866, and was
carried out the same day. Fowler's solution was
chosen, and the part selected was the most tender point
over the contracting musele.” Commencing with three
minims, the quantity injected was finally raised to
fourteen minims. * Before the fourth injection was
practiced, a marked change for the better had taken

* Vol. ii. p. 133, et seq.
(139)




























































