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vi PREFACE TO THE FQURTH EDITION.

& mysterious and unseientific catalogue of supposed virtues
handed down from one generation of authorities to another.
I should like to have seen a clean sweep made of these, and
must express some disappointment that official sanction has
not been given to lightening the pages of our manuals of
materia medica and the memory of the over-taxed student of
many drugs which no one ever dreams of preseribing, and
which in some instances probably could not be found if they
were wanted. But if the pruning-knife has been used with
unnecessary caution, the list of additions is an admirable one,
and, containing, as it does, 113 primary articles and their pre-
parations, it includes all the recently introduced drugs which
seem fo stand on a firm basis, and which have already proved
useful in practice. Some other alterations have been made,
one of which is an attempt to standardise the strength of the
preparations of certain active drugs, and another to make the
names of the alkaloids terminate in -ine.

In conclusion, I have to thank my friend Mr. CARTEIGHE,
President of the Pharmaceutical Society, for many valuable
practical suggestions, and to acknowledge the great benefit I
have derived from a study of the important works recently
published by Drs. LaupEr BrunTox (a text-book of Pharma-
cology, Therapeutics, and Materia Medica) and MITCHELL
Bruce (Materia Medica and Therapeutics).




PREFACE

TO

THE FIRST EDITION.

In these days of profuse publication, a Preface coming from
any one who ventures to write a text-book must assume, in
great measure, an apologetic tone. Elaborate and comprehen-
sive works on Therapeutics now crowd our shelves, and the
question may not unnaturally arise, What excuse can be given
for adding another item to the rapidly increasing list? In
reply to this T can only express a hope that room may be found
for a smaller handbook than those more elaborate treatises
which reflect so faithfully the progress of modern science, and
that my little bark may float peacefully by the side of more
richly laden vessels without being entirely submerged by their
waves. I cannot, of course, expect either to supersede or to
rival the classical manunals of Ringer, Wood, and others, and
all T aim at is to present the subject in briefer compass, in
perhaps more systematic form, and unencumbered by any
botanical or pharmaceutical detail.

«Bpace has not enabled me to acknowledge the sources from
which I have been enabled to compile the following pages ;
and I can only express in general terms my grateful sense of












THERAPEUTICS.

el el

N Previous to the study of the individual articles comprised
\_within our national Pharmacopeia, the temptation is very
“strong to launch into a disquisition on the general principles

of therapeutics. So many interesting physiological considera-
tions are involved in the actions and uses of drugs, and so
many important illustrations might readily be drawn from the
wide field of practical medicine, that little apology would
really be needed for consuming some of our space in this way.
Therapeutics have lately shown a systematic vitality which
amply redeems their eredit from the old-fashioned accusation
of want of progress, and perhaps in no other department of our
profession have more solid and satisfactory advances been
made. But this very condition of vigour renders far more
laborious and responsible the task of attempting to reduce to
anything like precision the laws on which we are henceforth
to prescribe our drugs, or to draw complete generalisations
from the enormous mass of complicated material now at our
disposal. Progress may occasionally cause temporary confu-
sion by disturbing old beliefs, and furnishing vast legions of
sometimes unconfirmed and possibly ill-digested facts; and
our present subject is by no means exempt from this almost
inevitable tendency of true science.

A careful study of the many exhaustive works on 1;11&1'&-
peutics published within the last twenty years brings before
us a strange medley of experimental evidence, confusing and
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2 THERAPEUTICS.

contradictory it may be at times, but giving most encouraging
proofs of the large amount of honest and persevering work
now being devoted to the elucidation of this the most impor-
tant department of the materia medica. In the following
pages we must necessarily assume a dogmatic attitude, and if
the extreme precision with which our plan compels us to lay
down the actions of drugs offends many whose faith is unde-
veloped or wavering, we can only excuse ourselves by a con-

scientious desire to contribute something towards a more

seientific scheme of arrangement. Although the time has not
yet fully come for a complete explanation of all the therapeu-
tical effects of medicinal agents by their proved physiological
properties, I have ventured to take a step in this direetion,
and must only hope that my very defects and failures may be
of use in helping others to develop my prineiples with greater
success.

. THE ROUTES BY WHICH MEDICINES ENTER
THE CIRCULATION.

1. ExTErNAL. METHOD OF APPLICATION.

By this I do not mean the merely local action of irritants,
caustics, or sedatives, but the attempts which we make to
utilise the absorptive function of the cutaneous surface for
therapeutic purposes. Now, the skin would, at first sight,
seem to be a very convenient and tempting arrangement for
passing our medicines directly into the blood; but unfortu-
nately for this purpose, the vascular cutis vera is protected
by the horny epidermis, which interposes a very considerable
barrier to absorption. Much discussion has avisen on this
point, and it now seems pretty certain that most drugs E&ﬂ:llﬂt
permeate the epidermis readily, if at all, in watery solution,
and hence this—(a) the epidermic, as it has been Stj."leﬁ', or
the method by inunction—is not of very wide application,
save in the administration of ‘mereury, and sometimes 11&11@-




EXTERNAL METHOD OF APPLICATION. 3

donna and digitalis, Fats and oils, and prnbﬂ.bly glycerine,
increase our chances of proeuring absorption in this way, and
alcohol may be of service by dissolving the sebaceous secre-
tion of the skin,

It has been most confidently asserted that solution of the
alkaloids in chloroform will enable them readily to make
their way through the cuticle, the chloroform freely penetrat-
ing this structure by diffusion, carrying with 1t the dissolved
substances ; but some careful experiments with atropine have
convinced me that the merits of this combination have been
greatly exaggerated. Immersion of a finger for an hour in a
solution of atropia in chloroform (gr. j. ad 3j.) produced not
the slightest dryness of the throat, nor any physiological
symptoms.

The cuticle, then, being our chief obstacle, it would seem
an easy matter to overcome the resistance by its removal,
and indeed this, (b) the endermic plan, as it is called, has
done some good service in therapeutics. Having procured a
raw surface by a blister, we may apply morphine, strychnine,
or any drug we may wish to use, directly to the cuiis vera,
and thus obtain an undeniably active effect in chronic rheu-
matism, neuralgia, and other painful affections. But the
process is slow and painful, it may be disfiguring, and eannot
be very frequently repeated, and it has therefore been, justly,
almost entirely superseded by the (¢) hypodermic plan. This,
being a rapid, economical, and most efficient proceeding, has
come into very general use, the principal drawback being that
the pleasant soothing influence and relief from pain which
morphine thus gives our patients has introduced a form of
opium-habit, perhaps hardly less obstinately adhered to than
the old-fashioned form. Unfortunately, however, not all
drugs, nor even all alkaloids, are available for this method of
administration, as two condltmns are reguiéul-ﬂ:a- for success—
the fluid to be injected n muat be 5111111 in bulk, and must be
ummta.tmg to jl_lg_ tissues. Chloral has been thus used, but
without much suceess ; quinine, though efficient, is unhappily

B 2




4 THERAPEUTICS,

nritating ; ergotine produces hard, discoloured, and painful
lumps ; mercury usually causes abscess ; and | practically we
are almost restricted to morphia, atropia, and s strychnia, and of
these the first-named is by far the most available. We may
refer to a deseription of the way in which the little operation
is performed, under the subject Oprum, remembering always
that drugs act three or four times more powerfully when
given by h}*pﬂdermm 1113-301;1011 than by the mouth.

~ Some authorities advise us to carry these injections boldly
into the substance of the muscles, and it is said that strychnia
thus acts well in some forms of paralysis, but of this I have no
personal experience. The parenchymatous method, as this is
called, finds special favour abroad, and we are told that from
five to twenty minims of chloroform thus introduced deeply
into the thigh is a certain cure for sciatica. I have only tried
this method of treatment in one case, but the exeruciating
pain following the operation, and the trifling and temporary
benefit it produced, have convinced me that the remedy may
be even worse than the disease.

Then, again, injections may be made directly into the
veins, and this would, theoretically, seem to be the best,
because the most straightforward of all methods. We must
not forget, however, that many drugs require to be acted on
by some of the digestive juices before their full therapeutic
powers are developed, and that the dangers of phlebitis,
thrombosis, and of the admission of air into the veins, with
all their perilous consequences, cannot be overlooked. (d)
Intravenous injection is therefore reserved for very desperate
cases, and the most notable illustration is in the operation of
transfusion, by which, after severe hemorrhage, lives have
undoubtedly been saved. The intravenousinjection of chloral,
so much praised abroad, has, so far as I know, been hardly
practised at home,
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2. INTERNAL ADMINISTRATION.

. Inhalation must stand first, on account of the great
f&ﬂlllt} of its applmu.tmn, of its remarkable efficiency, and of
the great purity, so to speak, with which drugs thus enter the
blood. Anwmsthesia produced by chloroform, ether, or laugh-
ing-gas will occur, as the leading example, to every mind, and
we know that the British Pharmacopeeia has acknowledged
the prineiple by the admission of six vapours—aecidi hydro-
eyaniei, chlori, coning, 'ereasoti, iodi, and olei pini sylvestris.
But little use, however, has yet been made of this tempting
channel for the administration of agents intended to act on
the system generally, perhaps partly because it is a matter of
doubt as to how far the delicate structures of the air-cells
might be tolerant of the prolonged or repeated contact with
possibly irritating substances. At present, inhalation has
been almost confined to the treatment of lung diseases, and
ipecacuanha, arsenie, stramonium, tannin, and carbolic aecid
have been thus employed; but there is no doubt that this
plan is capable of much wider development, and that the
Germans are far ahead of us in this respect. It is evident,
however, that a barrier must always exist to the very extended
adoption of aérial medication, by the irritant nature of some
medicines, and the impossibility of reducing others to that
minute subdivision which is essential either for ordinary in-
hala.tinn or the formation of a readily absorbable spray.

. Medicinal agents may be injected into any of the open
camtiea of the body. The rectum is much used in this wa,j;:
and enemata, clysters or injections as they are called, may be
divided into three classes.

of the large bowel, no methnd can compare tu thlE They
may be composed of water alone, of salt and water, of gruel,
or oil, or of any of the purgative enemata contained in the
Pharmacopeia (Br.), their bulk varying from 12 ounces to a
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pint, and their function being not only to act mechanically by
washing out the contents of the bowel, but to stimulate its
peristaltic movements, which they do very efficiently.

. Those enemata which are intended for a,bsurptmn and
which must, therefore, be small in quantity (%j.j.), so as
not to excite the expulsive movements of the gut. The prin-
cipal of these is the enema opii, so highly prized on aceount
of its restraining influence on the diarrhcea of typhoid and
Eh_tlns:s, and on aceount of the happy way in which it soothes

....... L

in the neighbouring bladder ﬂ:ﬂd utezj!:_ts Astringents are also
occasionally used in this way, whilst assafeetida, ipecacuanha,
&c., find their special applications, which will be considered
elsewhere, although we may here lay down the general rule
that drugs, with one exception (strychnia), act about half less
powerfully by the rectum than by the g@gn}aﬁll“

Another mode of utilising the absorptive power of the
bowel is by suppositories, or pastille-shaped masses of medi-
cated oil of theobroma, wax, and lard, which are readily in-
troduced within the splnncter ani, where they rapidly melt at
the temperature of the body.

¢. Nutrient enemata are of great service in cases where
swallowing is prevented by cancer or stricture of the eeso-
phagus, or where we wish to give the stomach, irritated by the
presence of chronic uleer, a thorough rest. The great diffi-
culty, of course, is that the rectum, although it absorbs readily,
has no digestive function, so that we must either compose our
enema of very simple materials, or else add pepsin and acid
or p&ncre&tic fluid.

. We now come to the most widely used, convenient, and
genemlly available mode of using medicine, by introduction
into the stomach. Swallowing a dose at stated intervals
involves far less trouble and general annoyance than the other
plans we have just p&ssed in review, and, after all, is of almost
universal application in ordinary cases. The teachings of

physiology will remind the reader of the mechanism of absorp-
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tion, and of the well-known principle of dialysis, by which
crystalloid substances pass more readily through membranous
walls than those of a colloidal nature. This explains the very
rapid diffusive power of many saline drugs, a notable example
being iodide of potassium, which appears in the urine thirty
seconds after being swallowed, and some of the alkaloids,
notably atropia, are no less rapid in their action. ~Oceasionally,
where patients will not or cannot swallow, we require fo
pump food, or drugs, artificially into the stomach, but, as a
general rule, there is no difficulty on that score. It only
remains for us now to consider the drawbacks we have to
surmount.

First. The patient is made fully aware of the too fre-
quently nauseous taste of his medicine, and we must endeavour
to conceal this by flavouring ingredients, by capsules, or other
Imeans.

Secondly. Our drugs may spoil the appetite, injure the
digestmn, lower the tone of the system, cause nausea and de-
pression and general ﬂ.IEEﬂII]_fIJI‘t and this we may partly avoid
by timing their administration at judicious intervals.

Thirdly. By coming in contact with various secretions,
the remedy is much altered before it reaches the blood. The
salivary, pancreatic, or biliary fluids on the one hand, and the
gastric juice on the other, must largely neutralise acid and
alkaline remedies, whilst some drugs may be rendered partly
inert by stomach-digestion, or, like curare, may be eliminated
too rapidly by the kidney to exert any poisonous influence when
taken by the mouth. DBut we must also remember that these
and other actions give us substantial therapeutic aid. The
bile and pancreatic secretion aid the absorption of our oily
I'EIEIEﬂlE:H and ga,stm-:: juice aids the solution and Ebﬂﬂﬂ)_t-m n
-ﬂf gumme antimony, and other drugs. M&ny purgatives
only act effectually after previous solution in the alkali of the
bile, &e.

4. Drugs are oceasionally injected into the bladder, but its
absorptive power is very limited, if it exist at all, and it is
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usually only the mucous membrane which is locally attacked in
this way by weak acids, alkalies, quinine, opium, and the like.

The drug having now obtained admittance into the blood
by any of the channels we have enumerated, proceeds either
to exert its physiological action on the healthy processes of
life, or to modify in various ways those deviations from normal
funetion which are commonly called disease. It is impossible
to reduce to any brief or tabular scheme the infinite varieties
and gradations of power possessed by the prineipal remedies
of the Pharmacopceeia, nor can we pretend to explain their
selective tendencies : why sleep, and purgation, and vomiting,
and a wide range of intricate nervous phenomena follow the
introduction into the body of this or that substance. All we
can do is to note these phenomena with diserimiating care,
to reduce them, when we can, to scientific principles, and then
to consider their practical applications.

GENERAL RULES FOR PRESCRIBING.

PreEniMiNARY CONSIDERATIONS.

It will be well, before proceeding further, that I should
lay down some broad rules which may guide us in the con-
struction of prescriptions; and it seems best to introduce this
subject here, instead of placing it, according to more usual
custom, at the end of the book, as it is to be our aim and
object to devote much care and attention throughout to the
best modes of ordering drugs. Much professional credit may
#be derived from a good prescription, and as much damage
done to the practitioner who orders for his patients mixtures
which are neither agreeable to the eye nor palatable to the
taste. It is well worthy of the student’s attention to consider
the most pleasant, effectual, and convenient way of ordering
the remedies which are required by the sick, and at first he
will no doubt consider this a very difficult task. This will
partly depend on the fact that he has had the subject of doses
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and therapeuntical actions presented to him in such concen.
trated form that he will find some awkwardness in using
practically the theoretical knowledge which he has laboriously
obtained. The time at his teacher's disposal is so short that
he has to run hurriedly from one drug to another, and bring
into immediate relation remedies which differ so widely in
their effects as to excite some not unnatural confusion in the
minds of his hearers. It is therefore not an uncommon thing
to hear students say that they do not think they will ever be
able to remember the doses of the principal medicines. Then
we must remember that, during attendance on out-patient
practice, preseribing is either done on very routine principles,
or considerations of time and convenience render it advisable
to order most drugs according to registered formule, which
are merely referred to on the patient’s notes by name. Thus,
although the student may know that dyspepsia may be treated
by mist. alk. amara, or debility by mist. quinie, he would
perhaps experience some difficulty in writing a preseription
suitable for either case. In the wards, of course, he sees
much more preseribing, but is perhaps not often called upon
to do it for himself, so that when he settles down on his own
account, it will be some time before he can handle medicines
with that ease, confidence, and certainty which can only con-
duce to the comfort of his patients and his own ultimate
success. Now, it cannot be out of place to urge upon him,
here, the great importance of frequently exercising himself in
this art. Let him put problems to himself ; let him run his
eye through his text-books, and endeavour to order the several
drugs in varied combination ; when he meets with the recom-
mendation to treat a certain disease in a certain way, let him
there and then expand these more or less vague directions
into the form of a preseription ; and so, at last, due blending
of ingredients, with the avoidance of incompatibles and the
concealment of nauseous properties, will come to him with
perfect ease and efficiency.

Another point, the mere mention of which may cause a
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smile, is the importance of occasionally inspecting, or even
tasting, the mixtures we preseribe for our patients. Experi-
ments of this nature will often do more to teach us the efficient
combination of drugs than the most profound theoretical
knowledge. It is by the experience gained in his own surgery
that the country doctor is often found to order far more agree-
able prescriptions than the hospital physician, and to steer
clear of those hopelessly nasty concoctions which are occa-
sionally sent out from the unwilling hands of druggists
in obedience to the orders of scientific authority.

1. CoMBINATION OF DRUGS.

The first thing to be considered in writing a prescription
18 the object for which we order this certain combination of
drugs, which symptoms in our patient’'s case do we wish to
alter or modify, what is to be our principal ingredient, and in
what quantity. This being duly settled in our minds, we
reflect whether it is better to give this particular article by
itself, or to combine it with other substances which may
possibly assist or mitigate its action, or may at all events
conceal its more or less nauseous taste. Now, it is a very
commonly given recommendation that in our preseriptions
we should aim at simplicity as much as possible, and this
certainly holds good within certain limits. The old-fashioned
custom used to be to string together a long list of ill-under-
stood substances, in the hope that some one or other of them
might hit the right nail on the head, and even now traces
of this polypharmacy linger about medical practice. When,
however, we are tolerably certain of the action of our drug,
and more especially when we are making scientific observations
on its mode of action, it is often of great importance that we
should not obscure its effeets by the addition of any other
active substances, but order it either simply in distilled water,
or merely combined with other ingredients for flavouring
purposes. But we must remember not to carry this principle
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too far. No fact is more thoroughly proved in therapeutics
than the value, under certain conditions, of due combina-
tion, and the way in which one drug may assist the action
of another.

Thus, taking the case of diuretics, we know well that a
preseription containing three or four members of this group
will often act where one produces little or no effect, and that
mereury is of undoubted service in assisting the influence of
squill and digitalis over the urinary secretion. Cough medi-
cines are always best given in combination with a variety of
drugs, and the same holds good of purgatives ; for we all know
how hyoscyamus or belladonna will both aid and hold in
check the action of coloeynth ; how a little sulphuric acid and
iron will promote that of sulphate of magnesia ; how jalap
aids the peristaltic intestinal contraction to remove the watery
fluid which cream of tartar drains into the bowels.

Moreover, we all gladly acknowledge the advantage to be
derived by the addition of a little iron to the digitalis which
we give as a cardiac tonic, and to the ergot which is to stimu-
late the uterine functions, knowing, as we do, the important
role which an improved blood supply necessarily plays under
these circumstances. Narcotics also often gain in potency by
combination, for do we not know that bromide of potassium
and chloral together will occasionally cause sleep where either
separately would have failed 2 Aromatics are often of great
service in counteracting the griping tendencies of certain
active purgatives, and the success which has been claimed in
some special conditions for Warburg’s tincture over quinine,
18 held to be due to the peculiar way in which the action of
the active ingredient is reinforced by the somewhat compli-
cated farrago of substances by which it is surrounded.

Arsenic is believed to prevent the unsightly acne produced
by bromide of potassium ; and the best mode of obviating the
discomfort of cinchonism consists in adding a little hydro-
bromic acid in our quinine.

Beveral alkaline medicines, given together, seem to act
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better in rhenmatic fever than the simple administration of
one member of the group. Tonies, such as quinine and iron,
are blended with advantage. Then again, we add one drug
to another for the purpose of counteracting some unpleasant
physiological effect ; thus spiritus ammonig aromaticus miti-
gates the nnpleasant symptom of iodism, atropia lessens the
chances of discomfort which attend the subcutaneous injection
of morphia, and hydrobromic acid lessens the deafness and
ringing in the ears which is sometimes caused by quinine.
Instances like this might be multiplied almost ad infinitum ;
but we shall develop the subject further as we go on, and
refer frequently to the laws which should guide us in! con-
sidering whether the various drugs are best ordered singly or
in combination,

2. ForM oF ADMINISTRATION.

We must take into consideration whether we ought to
administer our drug in a concentrated or diluted form, and
here again we shall find it necessary to act very differently
under different circumstances. As a general rule, we may
lay down that the metals are best given either in pill or in a
small quantity of fluid, and this remark applies more espe-
cially to those which have very active physiological properties.
Thus we generally give arsenic and perchloride of mercury, or
strychnia, in a state of only moderate dilution. Salts, on the
other hand, and more especially the purgative salts, act best
when taken in large quantities of fluid, and we shall find in
practice that iodide of potassium is decidedly more efficacious
when freely diluted, that sulphate of magnesia follows the
same rule, and that in the case of diuretics also we may aid
their action by combining the directly flooding or mechanically
sluicing effect on the kidney of large quantities of watery
flmid.
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3. PERIOD OF ADMINISTRATION.

The period of administration is also well deserving of
carveful study, and we may indicate one or two useful rules
with regard to the action of alkalies and acids. As acids
check acid secretions, and alkalies have a similar influence
over those with alkaline reaction and wvice wversa, we can
readily understand the effect which they may exercise over
digestion. Thus an acid given directly before a meal must
interfere with the due assimilation of the nitrogenous articles
of diet by checking the supplies of gastric juice, whereas an
alkali given at the same time must theoretically produce the
best results by stimulating that secretion. If, on the other
hand, we give an alkaline medicine after food, we do harm by
directly neutralising the acid on which some part at least of
the active principles of the gastric juice depends.

Drugs which have a distinetly lowering or irritating effect
on the system are best given with or after meals, so as to
prevent these results as far as possible ; thus we always give
arsenic or corrosive sublimate or strychmnine at these times,
and find that they are well borne by persons who could not
take them on an empty stomach. For a different reason,
again, we generally find it convenient to preseribe cod-liver
oil after food, not only because it is less likely to cause sick-
ness when given at that time, but because oily matters, being
absorbed by the lacteals, are most readily taken up when
these structures are in full working order, and when they may
be most conveniently acted upon by the biliary and pancreatic
secretions.

Again, when we wish to imitate or to excite a normal
physiological action, we must time our drug accordingly.
Opium, or any other narcotie, is much more likely to produce
sleep when taken at night than at other times, and a mild
purgative in the morning will often stimulate the peristaltic
movements of the intestines to evacuate the bowels at the
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time when they are accustomed to act. And when we wish
to re-excite a suspended menstrual flow, we will find our best
chance of success in directing our remedies more especially
about the time at which the monthly period ought naturally
to appear.

The efficacy of purgatives is also markedly aided by a due
consideration of the periods at which they ought to be given.
A resinoid cathartic principle contained in pill is usually of
slow and deliberate action, and may be given indifferently
with meals—as in the case of dinner-pills—or on an empty
stomach before bedtime; but saline purgatives generally act
best when given fasting, as the veins of the intestinal tract
are then less full and more predisposed to rapid absorption.
As an illustration of this we need only refer to the muech more
potent effect of an ordinary seidlitz powder given before than
after breakfast.

Anthelmintics, again, are always best given after as long
a fast as possible, so that the parasites which they attack may
not be shielded by food or mucus, and we find in practice
that night or early morning is the most convenient period for
their administration.

4. DosAGE.

The relative efficiency of large and small doses is the next
point which has to be taken into consideration; and here we
are at once confronted by some of the most delicate and dif-
ficult questions in therapeutics—delicate because they border
closely on the dangerous ground of homeopathy, difficult on
account of their often unsettled nature. We cannot pretend
to give any exhaustive discussion to this branch of our subjeet,
beeause the materials for it are not forthcoming, but we can
all contribute somewhat to its solution by experimental
trials of various drugs given in these different ways. This
much, however, we do know, that in many cases we get far
more satisfactory results in special emergencies, or temporary
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conditions, by giving one tolerably large dose at one time;
and especially is this the case with narcotics, small quantities
of which only excite or annoy, whilst a full dose satisfactorily
brings about the desired result of sleep. Purgatives and
emeties, again, are also best given in one considerable dose ;
tonies, astringents, and diuretics require to be steadily repeated
at certain short and regular intervals in order to have a sus-
tained and continued effect. But the true point at which we
wish to arrive is this: Can we best obtain rapidly and effi-
ciently the constitutional action of a drug such as belladonna,
or aconite, by administering in average quantities two or three
times a day, or by ordering it to be taken in very small doses
often repeated? Now, supposing we are called upon to treat
a case of acute tonsillitis or catarrhal febrile disturbance, which
we wish to remove as rapidly as possible, and we elect aconite
as the special remedy to be used, the most reliable method
for its administration is in drop or even half-drop doses every
hour, half-hour, or even ten minutes. General experience
has pretty well confirmed this teaching, and has extended it
to other medicines, such ag prussic acid, which will thus more
effectually control urgent sickness than when given at longer
intervals in the more canonical way ; to tartar emetie, which
in very small and oft-repeated quantities exercises a remark-
able effect over infantile bronchitis ; to ipecacuanha, which in
minim doses will frequently check obstinate vomiting; to
calomel and grey powder, which in minute doses, every half-
hour, will often stop irritability of the stomach when nothing
else will succeed. Instances of this sort will be multiplied as
our consideration of the individual articles of the Pharmaco-
peeia goes on, the principle being steadily kept in mind that
we may often bring the system much more efficiently under
the special influence of a drug by ordering it in small quantity
often repeated, than by giving full doses two or three times a
day ; and this necessarily applies with special force to those
drugs which are rapidly thrown out of the system, and whose
action upon the structure or function they are particularly
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supposed to affect, is thus kept up and, so to speak, perpe-
tuated, by very frequent administration.

On the other hand, we must not forget that certain medi-
cines must be given in very large quantities before their
physiological properties are obtained. Thus it would be use-
less to expect suceus conii to tranguillise irregular museular
movement in less doses than £3j. Frequently we are required
to give even more than this. Belladonna is of no use in
nocturnal incontinence of urine unless boldly pushed up to
f3j. or fzjss. of the tincture. Arsenic acts best in chorea
when prescribed with no timid hand.

Another point of interest in connection with this inquiry is,
that drugs often display different and even opposing actions,
according as they are given in large or small doses. Thus
we have seen that drop doses of vin. ipecac. will often check
vomiting, whereas it is well known that a teaspoonful or even
less will almost immediately evacuate the stomach. Sulphate
of zine, in twenty or thirty grain doses, is prized as our best
emetic, whilst it is equally established that from one to ten
grains is a valuable nervine tonic, much used by some physi-
cians in the treatment of chorea. Small doses of opium
excite, whilst large soothe into sleep. Half-ounce doses of
infusion of digitalis may be more safely given than those of
fzj. more frequently repeated. The neutral salts of potash
and soda are, as a rule, purgative in large, diuretic in small,
doses ; and the other instances of this prineiple—which will
afterwards be given—must be borne in the mind of the pre-
seriber before he can pretend to make most efficient use of

the weapons at his disposal.

5. Tar INTERVAL BETWEEN DosEs,

The next heading to which reference is usually made is
regarding how often we ought to repeat our dose of medicine ;
but this is so far involved in what has gone before that very
little remaing to be said. The ordinary rule is to order our
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mixture to be taken three times a day, or every four hours,
unless special cireumstances, such as we have already indi-
cated, render it advisable to repeat more frequently. Although
many sick persons look forward to the time of taking their
physic, and feel moral as well as physical support from the
mere act of attending to their doctor’s orders, the greater pro-
portion are not so favourably impressed, and would willingly
be relieved from the necessity of swallowing the often nauseous
compounds they receive. Homaeopathists, no doubt, derive
much of their success from the tasteless nature of their medi-
cines, and we have not yet devoted sufficient attention to the
elegancies and refinements of pharmacy. It is well, there-
fore, to direct our tonics and astringents and drugs, whose
action is to be spread over some considerable time, to be taken
three times a day, always bearing in mind those important
exceptions which recent investigation has done such good
service in impressing upon our attention.

6. INDIVIDUAL PECULIARITIES ; IDIOSYNCRASY ; HABIT.

When the student has been fairly emancipated from the
leading-strings of his teachers, and enters practice on his own
account, he will often be disappointed at the way in which
drugs play their allotted parts. The necessarily cut-and-dried
and dogmatic descriptions of the text-books have led him to
believe that such and such a medicine will always act in a pax-
ticular way, and he accordingly prescribes it with full confi-
dence in a given case. DBut not only may the proper effects
fail of development, but very unpleasant and almost unlooked-
for symptoms may follow its use, which will be productive of
much discomfort and uncertainty, and may even tend fo shake
his professional credit. The influence of that strange indi-
vidual peculiarity, usually termed idiosynerasy, and of which
no reasonable explanation has ever been given, must be very
carefully taken into account in preseribing, and we shall refer
to it on all suitable occasions. Sometimes it renders our

C
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patient unduly susceptible to the action of drugs, and thus
we may find one person seriously salivated by one grain of
calomel, another who dare not touch quinine, a third who
18 furiously excited by opium, whilst a fourth may be poisoned
by a single grain of morphia. Phosphorus and bromide of
potassium also occasionally cause their peculiar effects in very
small doses. A good precaution, therefore, is, before pre-
seribing any of these drugs, to ascertain from the patient
whether he has ever taken any of them before, and whether
uncomfortable effects could be in any way attributable to their
use. But, on the other hand, our patient’s constitution may
be such that very large quantities of drugs will alone succeed
in acting ; and remarkable stories are told by Christison and
others of the immense quantities of opium which persons
quite unaccustomed to its use have been occasionally able to
take with impunity. Purgatives act very differently on different
people, and some require immense quantities of anmsthetic
vapour before full insensibility is obtained. Although, as I
have just said, we may often anticipate uncomfortable effects
by due preliminary inquiry, it too often happens that they
come on suddenly and quite unexpectedly. Idiosyncrasy is so
wide-spread and deep-rooted in the human constitution, in
almost every funetion and action, that we can hardly hope
ever to obtain the key to its mysteries. Why, may we ask,
do particular articles of diet disagree with special persons ?
Why does one person, on exposure to cold, take a simple
catarrh, whilst a second becomes a prey to rheumatic fever,
and a third escapes unharmed? Until we can elear up these
problems, it is vain for us to attempt to explain why we re-
quire to adapt our doses so carefully to individual constitution
and peculiarity ; and the reason why the student is at first
perplexed by all this is that we meet with these differences
much more frequently in the upper ranks of society. The
hospital or dispensary patient swallows any dose, however
nauseous, with much satisfaction, and is much less often
affected by those troubles of irregular physiological action
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which so frequently harass the family medical attendant in
more avistocratie cireles.

The power, therefore—and a power unfortunately too often
uncommunicable to others—of appreciating the peculiarities
of different persons, in respect of their ‘ behaviour’ towards
drugs, is just one of those ‘ knacks’ which go far to make up
success in practice. 'We ourselves often wonder, or share the
surprise of others, why certain doctors, whose seientific attain-
ments may be none of the highest, attract and retain in a re-
markable way the confidence of their patients ; and we may be
sure that something beyond mere luck, or manner, or accident
is the true secret of their superiority. Tact in the use of
remedies is no doubt in some degree the lever which has raised
them to their positions, and more especially the power which
well-remembered experience has conferred upon them, of
knowing intuitively, as we sometimes call it, what drugs
will best agree with the individual sufferer. We yet know
nothing of idiosynerasy beyond the uncomfortable fact of its
frequent and unsuspected existence, and, in proportion to our
icnorance, all the more keen and persevering should be our
search after those laws which must inevitably regulate its
action. For the further elucidation of our own eccentricities
in this way we must mainly trust to the labours of family
doctors ; and it is to be hoped that the Collective Investiga-
tion Department of the British Medical Association, which is
now doing such good work, will eventually turn their atten-
tion to therapeutical problems, and obtain from general prac-
titioners some record of the experience gained by them in
their wide field of observation.

The influence of habit on therapeuties is also worthy of
every consideration, for we find in practice that medicines
often lose their effect when continued during any lengthened
period. More especially is this the case with opiates and
narcotics generally, the dose of which requires to he gradually
increased from time to time. Arsenic has the same peculiarity,
as is shown in the case of the arsenic-eaters of Styria, who, by

c 2
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long continuance in the use of that substance, are at last able
to consume quantities which would inevitably prove fatal to a
novice, And this leads to the question of foleration, an old-
fashioned term dating from the days of heavy dosing with irri-
tating metallic substances, but having sufficient bearing on
modern practice to justify its consideration here. We have
said that the term toleration savours somewhat of antiquity,
because the great illustration of this principle used to be
afforded by tartar emetie, which was then much more freely
used in acute inflammations than now; and when I say
antiquity I do not refer to anything more remote than perhaps
half a century ago. Then the contra-stimulant treatment of
pneumonia was in full swing, and the curious fact became
gradually known that, although the first doses of tartar emetic
often caused much nausea and depression, subsequently
larger quantities were well borne ; and this was explained by
what was called toleration of the drug being established in
the system. It will be seen, when we come to consider in
detail the actions and uses of tartar emetie, that a very suffi-
cient and scientific explanation can be given of this somewhat
mysterious effect. In these days inflammatory action is treated
on somewhat different prineciples, and antimony is compara-
tively little used ; but the principle of toleration can be recog-
nised in the use of other drugs. Thus, in dysentery, quantities
of ipecacuanha are given which would infallibly produce violent
vomiting in a healthy subject ; arsenic is better borne in skin
disease than in a state of health ; choreic patients are able fo
swallow almost emetic doses of zine sulphate without the
action of vomiting being induced. Digitalis is well known to
be given freely in delirium tremens, and there is little doubt
that the experiment of prescribing half an ounce of the tine-
ture to a person in ordinary health would be productive of
serious, if not fatal consequences. Further instances of tole-
ration might readily be adduced, but it will be much more
to the advantage of the student to recommend him to pick out
other examples for himself than to provide him with a cut-
and-dried list of all that is known on the subject.
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7. ACCUMULATION.

We next come to what is commonly known as accumula-
tion, the theory of which is that certain drugs rest or become
stored up in the system until they reach a dangerous quantity,
when inconvenient or poisonous symptoms may result. Thus
we know that after a certain continuance in the use of digi-
talis, faintness and depression have often been observed ; that
strychnia may cause uncomfortable twitchings after it has
been taken for some time; and that bromide of potassium
only beging to cause annoyance when the system seems to
have become saturated with the salt. Does this really mean
that these substances have gone beyond the point at which
their poisonous action is neutralised, so to speak, by the sym-
ptoms which their therapeutical powers attack ; oris the defect
in the organs of elimination which fail to expel them efficiently
from the system ? It is probable that both these and the
numerous other examples which our subsequent pages will
contain depend upon both these causes in some degree, in ad-
dition to another, and that is that the organ or tissue towards
which the physiological action of the drug is directed is, after
long-continued stimulation by repeated small doses, worked
up into a certain condition of special excitement or depres-
sion, and discharges accordingly. Thus we find the twitch-
ings from strychnia, the cardiac depression of digitalis, the
nervous wealmess and ataxy from bromide of potassium, the
paralysis resulting from aleohol. The metals, as mercury,
argenie, &c., on the other hand, no doubt act by being stored
up within the tissues, being brought into excessive action by
some defect of elimination. 4

And the practical outcome ig, that in ordering many of
these drugs, and more especially digitalis, belladonna, strychnia,
and bromide of potassium, it is well to have an oceasional
break, to omit our preseriptions for a day or two, so as to give
the parts a rest, and enable the remedy to act afterwards with
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better effect perhaps in even diminished dose. It may hap-
pen that some of these uncomfortable effects are caused by
defects in the organs of elimination. It is very important,
therefore, when prescribing certain drugs, and more especially
salieylic acid, to satisfy ourselves, by careful examination of

the urine, that the kidneys are in thoroughly good working
order.

8. CHEMICAL AND PHYSIOLOGICAL INCOMPATIBILITIES,

And now we come to the doetrine of incompatibility, which
18 of all-essential importance in therapeutics, consisting as it
does of the principles which we require to know in order to
avoid that amount of clashing of the different ingredients of
our prescription which may either alter or destroy their action.
Now, incompatibility may be of different sorts, and is gene-
rally divided into chemical and physiological. Of these we
will first consider chemical incompatibility.

This consists in the chemical action of one drug on another,
which may result in the formation of a new compound when
they are mixed. Thus the addition of iron to decoction of
cinchona will produce an unsightly, black mixture ; strychnia
and perchloride of mercury will not go with gelatine; sul-
phuric acid and lead form an insoluble sulphate. A good deal
of this incompatibility, however, is inconvenient, principally
because the resulting solution is often thick, turbid, and un-
sightly, and therefore repugnant to the patient. Many most
incompatible mixtures are therapeutically efficient, and some
are even prescribed deliberately. Quite otherwise is it, how-
ever, with the second group, or the physiological incom-
patibles, the rationale of which is that the action of one drug
is so far antagonistic to that of another that the mixture of
the two is necessarily inert. Thus the action of belladonna
and opium is in some degree opposed, so is atropia and
prussic acid, aconite and digitalis, strychnia and Calabar bean,
and, most markedly of all, caustic alkalies with belladonna,
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hyoseyamus, stramonium, or tobacco, all of whose active
principles are thus absolutely destroyed.

But, as already hinted, we often preseribe an incompatible
mixture for the purpose of actually deriving therapeutic ad-
vantage from the resulting compound. Thus, what is a more
generally used and, I may confidently say, more useful pre-
seription than bichloride of mercury and iodide of potassium,
making an iodide of mercury, which is much more efficacious
than that salt itself as prepared by more elaborate chemical
agency ? Again, the far-famed mist. ferri co. derives much
of its charm from the freshly prepared carbonate of iron which
results from the due combination of ferrie sulphate and potas-
sinm carbonate. Black wash is another example ; and although
corrosive sublimate and decoction of bark are undoubtedly
incompatible, no better means is lmown of counteracting the
depressing effects of this preparation of mercury.

Some of the prineiples of incompatibility, as applied to the
writing of preseriptions, may be conveniently formulated in
the following scheme, for which I have to thank my American
editor, Dr. Frank Woodbury :—

General Principles of the Incompatibility of Drugs.—1. As
a rule a drug is incompatible with its antidotes and its chemical
tests, especially if the latter depend upon the forming of an
insoluble precipitate ; thus metallic salts or albumen should
not be prescribed with substances containing tannin, nor
chlorides with nitrate of silver. Therefore, in combining
soluble salts with each other, or with infusions, be careful to
see that an insoluble precipitate is not unintentionally formed.

2. The alkaloids are precipitated by tannic acid and caustic
alkalies, and may be destroyed by chlorinous compounds.

3. The alkalies, as a rule, precipitate metallic salts.

4. Mimeral acids decompose salts of vegetable acids, and
other salts where they have a superior affinity, They form
ethers with aleoholic preparations.

0. The glucosides, such as salicin, santonin, and colocynth,
are decomposed by free acids, or emulsin.
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6. Tinctures in general deposit resin on adding water,
which also precipitates iodine from its aleoholic solution, In-
fusions containing tannic acid are incompatible with metallic
salts generally.

Special Incompatibles.—In accordance with the first rule
given above, the table of antidotes placed at the end of the
book will for the most part suggest the individual incom-
patibilities.

The following should always be exhibited alone, or simply
dissolved in distilled water : corrosive sublimate, tannic acid,
strychnia, preparations of lead and of iodine, and nitrate of
silver. 'With glucosides, or creasote, the latter forms an ex-
plosive compound, and should not be preseribed with vegetable
extracts.

A mixture of chromic acid and aleohol is explosive, and so
18 chlorate of potassa, when powdered with sulphur or tannie
acid.

Aromatic waters sometimes precipitate metallic salts, on
account of containing a small amount of carbonate of magnesia.

Syrup of squill and of garlic contain free acetic acid, and
are incompatible with earbonates.

Tincture of chloride of iron precipitates quinia from the
solution of quinia sulphate, but to a small extent dissolves it
when in large excess.

Solution of acacia gelatinises with tineture of the chloride
of iron and with borax. It is precipitated by solution of sub-
acetate of lead, and by alcohol.

0. PRESCRIBING FOR (HILDREN.

A few words may now be said on the art of preseribing for
children, a subject which is only incidentally touched npon m
our ordinary books, and is then treated in a somewhat mis-
leading manner. Elaborate tables have, however, been drawn
up for the regulation of doses according to age, and in all of
these it is assumed that young children necessarily require
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much smaller doses of most drugs than adults; and this is
true in so far that it is seldom advisable to deal out our mix-
tures to them in the time-honoured tablespoonful or two
tablespoonfuls of their elders. But the important fact which
these systems invariably ignore is this, that children can often
take, not only with impunity, but even with decided benefit,
quantities of active remedies which will correspond to the full
adult dose. And the reason for this may be looked for in the
much greater destruction and construction of tissue in early
life, whereby the organs of elimination are in unusual activity,
and hence disposed to excrete medicinal substances with special
promptitude. Whether we accept this explanation or not,
however, I may warn the young practitioner that an adherence
to the rules usually laid down for children’s preseriptions will
cause him serious disappointment, and that he will be sur-
prised at the beneficial results which will often follow the
adoption of a bolder course.

To furnish a few examples of this proposition I will begin
with belladonna, which may be used very freely in childhood,
and the dose of which I have pushed, in a child of ten years of
age suffering from incontinence of urine, to f3ij. with good
effect, and the development of only very mild forms of physio-
logical disturbance. I commonly begin with mxx. in a child
of two or three, and have prescribed mx. in an infant of six
months with remarkable benefit; and the result of my ex-
perience undoubtedly is that children bear belladonna actually
better than grown-up persons, and that in them really poison-
ous symptoms rarely if ever oceur.

Arsenic may also be freely given to children, and, at the
age of five or six, I should have no hesitation in beginning
with myv. [of Fowler’s solution] and pushing even up to mx.
if necessary. Strychnia is also well borne. Tinet. ferri may
be taken in large quantities, and I have seen excellent results
follow the administration of £3j. ter die in a little girl of six
years,

Children will often require large purgative doses, more
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especially of pulv. jalap. co., and of ipecacnanha as an emetic.
I have often ordered quantities which have startled the dis-
penser, and induced him to come for explanation under the
idea that I had made a mistake. Other instances will be noted
as we go on, remembering always the sound old advice to be
very careful with opium at an early period of life. Every
practitioner has, no doubt, seen cases in which ill results have
unexpectedly followed laudanum preseribed before the age of
one year, and I cannot do more than reiterate the warnings
on this subject which every manual of materia medica most
properly contains. The explanation of this possibly enough
may be that the open fontanelles of early childhood permit a
much more sudden and effective increase in the quantity of
blood contained within the skull than in adult life, and some
confirmation of such an opinion may be found in the fact that
very young infants will usually bear large doses of those nar-
cotics which act by causing anemia of the brain, and notably
of chloral hydrate, which I have prescribed with benefit in
five-grain doses thrice a day to a little child only twelve
months old. Tt is important to remember that below the age
of one year bromide of potassium is ill borne by children,
having a tendency to cause a pustular rash, and it is also well
to be cautious in using iodide of potassium at this early age.

It is always well to make our dose as small as possible,
one or two teaspoonfuls being usually sufficient, and great pains
must be taken, by means of well-adjusted flavouring ingre-
dients, to disguise the too often nauseous taste of our drugs.
Various syrups and aromatic waters here stand us in good
stead, and it is well, if possible, when dealing with very young
infants, so to reduce the bulk of the medicine as to enable it
to be mixed unobserved with milk, veal-broth, beef-tea, or
some sort of confection. In this there is nothing really
antagonistic to the principle which has just been developed,
as we can readily enough give considerable quantities of bella-
donna, arsenie, &c.,in comparatively small quantities of water,
or even in none at all,
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Children, are, however, somewhat strangely capricious in
their taste; for whilst they object decidedly to bitter or acid
substances, they readily swallow oils, and generally seem to
derive satisfaction from sucking in cod-liver oil. Nauseous
powders, which would seem inexpressibly revolting to their
elders, they often take well, and by a little contriving and
consideration we can generally manage to persuade them to
consume their dose with philosophic composure, if not with
actual relish.

We may now briefly consider two very interesting points.

First, the effects of drugs administered to a nursing mother
on the child. Of this, of course, we have ample evidence,
knowing, as we do, of the elimination of many medicines by
the milk, such as iodide and bromide of potassium, rhubarb,
lead, and opium. We often find that infants are griped and
made uncomfortable by their mother's medicine, and we must
remember this in preseribing, even if we are allowed to forget
it by the patients themselves, who are usually well informed
on this point. But little advantage has hitherto been taken
of this way of treating young children, and it seems hardly
admissible to recommend a larger recourse to so roundabout a
plan, as some of the substances used in this way might check
the secretion of the milk by impairing the health of the mother,
and as there is no real difficulty in giving effective doses of
therapeutic agents to children even at so early an age.

When we come to number two, however, some interesting
speculations are encouraged, for we have to consider in how
far we can modify or affect the condition of the feetus in utero
by drugs administered to the mother. There is no doubt that
a strain of syphilitic infection has been arrested by mercury
given to the mother during pregnancy, and that the infant
thus vicariously treated was the first out of a long series
which proved to be free from all specific taint. Iodine and
salicylic acid, quinine, santonin, and nitrate of potash have
been detected in the urine of the feetus whose mother had
taken those substances, and Dr. MecClintock, of Dublin,
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records six cases in which the regular recurrence of abortions
was checked by giving iron and chlorate of potash! to the
mother. For a full ventilation of this subject, and a large
mass of evidence and opinions on either side, we may refer the
reader to a discussion in the New York Obstetrical Society,
January 1877.

It is probable that drugs given to the mother at the time
of labour are more liable to injure the child than during the
period of pregnancy, because of the interference with the
eliminating function of the placenta.

10. PRESCRIPTION-WRITING.

We next come to the construetion, or what we may call
the anatomy, of the prescription itself, how it is put together,
and how its component parts are arranged; and we com-
mence with the * B ’ with which it begins, and which really
means an old invocation to Jupiter. But, conventionally, 1t
has been held to imply the verb recipe, which governs the
quantity in the aceusative, the name of the medicine being
put in the genitive. Thus, Recipe (take) pulveris (of powder)
scammonie (of scammony) serupulum (a seruple), &e. Other
directions are laid down in books which deal with this ques-
tion, and much valuable information is contained in Pereira’s
¢ Select®e Preeseriptis’ and the clear and instructive little work
of Dr. Griffith, of Dublin ; butit is hardly necessary to repro-
duce these here, as students beginning their medical curriculum
are presumably sufficiently well grounded in classics to
enable them to understand the very moderate amount of
Latin required for their use in prescribing. As a rule, most
medical men write their directions nowadays in English ; and
this has not only the advantage of limiting the chance of
mistake, but it does away with much of that mystery which
beyond anything else has tended to keep back the progress of

1 Brit. Med. Journ.
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our art. In these enlightened times, when even more than a
smattering of physic is commonly possessed by the laity, we
do not find our patients quietly consenting to be kept in the
dark as to what medicines they are taking, Rather do we
find them showing a keen interest in our prescriptions,
anxious to inquire, and argue, and, if possible, understand all
about the line of treatment we have determined to pursue.
The cases are very rare in which it is necessary to conceal
from them the presence of any particular drug in their mix-
ture, and Latin directions are therefore not only unnecessary,
but pedantic in the highest degree. It is still, however, the
custom at examining boards to ask the candidates to write
and to read preseriptions fully eonstructed according to this
custom, and in the preseriptions which we shall frequently
add to our descriptions of the various drugs we shall invari-
ably give the directions in Latin of the usual form.

It only remains for us, then, to add the signs and symbols
in general use, which are as follows :—

gr., granum . : . '= @ grain.

9, serupulum (seruple) . = 20 gr.

3, drachma (drachm) . = 38 seruples or 60 grains,
%, unica (ounce troy) . = 480 grains.

tb, libra (pound) . . = 12 ounces troy.

m, minimum (minim) = 60th part of a fluid drachm.
gtt., gutta (drop) . . = usually about 4 minim.

0, octarius (pint) = 20 ounces.

C, congius . . . = a gallon,

In the British Pharmacopeia the time-honoured drachm
and scruple weights have been discarded, and all who pre-
seribe or dispense medicines are recommended to discontinue
their use ; but old-fashioned customs are not so readily swept
away, and we accordingly find these most convenient terms
flourishing as much as ever. In domestic practice we find a
much more rough and ready mode of preseribing, the generally
received measurements being as follows :—
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Teaspoonful | . ; . = 1 fluid drachm.
Dessertspoonful = 2 fluid drachms.
Tablespoonful = 4 fluid drachms.
Wineglassful . } . = 14 to 2 fluid ounces.
Teacupful . : ' . = b fluid ounces.
Breakfast-cupful . = 8 fluid ounces.
Tumbler ; . . + = 101012 fluid ounces.

Of all domestic modes of measurement, however, none can
equal the drop in fallacy and danger. The size of a drop is
influenced first by the shape of the bottle, and secondly by
the quality of the fluid itself, and hardly two substances
will be found to contain the same number of drops in & given
quantity.

Tablespoons, teaspoons, and all domestic measures are
most absurdly variable in size, and we shall do well steadily
to discountenance their use in all cases, and to insist that our
patient shall carefully regulate his dose by means of those
graduated glasses which are within the reach of all but the
very poorest. '

Although it would manifestly be lulling our readers into a
false security were we to attempt to lay down any absolute
rules respecting dosage, we may venture to state some broad
principles which will help the memory. Students often com-
plain of the great difficulty they experience in remembering
doses, and at first sight it would appear a most irksome task
for a person not in the habit of preseribing to carry in his
mind the major and minor quantities of drugs which he may
safely order. But by giving a few rules, and adding excep-
tiong, as in the Latin grammar, we hope to show that no
real difficulty exists, but that we may safely group substances
in such a way as to associate their doses with tolerable sim-
plicity. DBut first let me say one word a.b-:jut.the British
Pharmacopeeia. Constructed as it was by official authority
gseveral years ago, it is naturally looked upon as our vade-
mecum, and every student is supposed to possess a copy and
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to make himself familiar with its contents. In the first
edition no doses were given, and in the next, although these
were added in deference to a universal request, it was expressly
stated that they were not to be considered authoritative, or
specially enforced by the Medical Council. But the Pharma.-
copeia, being the only official guide, has now been forced
into a position respecting dosage which it did not intend or
desire, and we therefore find that in any case of difficulty its
authority is invariably appealed to. Itlies on every druggist’s
counter, it is the standard in courts of justice, and this being
the case, it ought to reflect the most advanced researches on
its subject. DBut this is not so; on many points its recom-
mendations are hopelessly at variance with modern practice,
and we are hence exposed to the annoyance and possible dis-
credit of having our preseription sent back or cut down by
druggists who are afraid of exceeding the dose sanctioned by
authority. Thus, the maximum dose of suceus conii is fixed
by the Pharmacopeeia at 3j., of quinine at gr. x., tinct. digitalis
3j-; and when we come to consider the various substances in
succession, we shall find many other examples of a diserepancy
between my teaching and its statements, which this explana-
tion will clear up.

We may now proceed to indicate the natural system of
grouping, by which some order may be given to the arrange-
ment of the doses of drugs in the already crowded brain of
the student or the young practitioner.

Thus let him remember that, as a general rule, tinetures
may be prescribed in doses of from 3ss. to 3ij., infusions and
decoctions from 3Zss. to 3ij., powders from two to ten graing,
pills four to ten grains; and although there are numerous and
very important exceptions to this, the recollection of the prin-
eiple will spare us from the drudgery of placing the exact dose
after every preparation whose action we shall examine.

These rules may be borne in mind in a general way, and
we ghall now go on to consider very briefly the plan of arrange-
ment to be pursued when we come to consider the various
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medicinal substances seriatim. Our object will be to balance,
as i:ar as possible, their physiological against their therapeutical
&cm?n, arranging them in corresponding columns in diagram-
matic form ; and it will greatly assist this arrangement, as
fvell as aid the memory of the student, if we adopt the follow-
ing order in stating what we know respecting the properties
of each drug.

Take, first, its local or external action.

Then its influence on the brain and on the spinal and sym-
pathetic system of nerves,

This will lead us up gradually to the effects on the heart
and blood-vessels, whose functions are presided over and
ruled by nervous influence.

The effects of the drug on respiration and temperature
will next be considered, and we proceed to the alterations of
secretion in the following order : urinary, intestinal, salivary,
cutaneous, &e.

Then other actions which come under no heading, and
which may be called specific.

Finally, we must consider the various modes of elimination
from the body, the antidotes, contra-indications, and best
modes of preseribing, winding up, in most cases, with a pre-
seription which will, as far as possible, combine efficiency and
elegance with palatability. -

Regarding the method in which the following pages will be
arranged, a few words may be said.

Different modes of grouping drugs have been adopted, and
by some the preference is given to the purely physiological
plan, by which all the medical substances having a particular
action are placed under that special heading ; thus, we have
purgatives, narcotics, astringents, &ec., as different varieties,
with their attendant species. No doubt such a plan has the
merit of scientific precision, and, had each drug only one
medicinal action, nothing could be simpler or more effective
than this arrangement, of which Neligan is the chief exponent.
But an unfortunate element of complication is introduced by

-
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the fact that one drug may aet in many, and indeed opposing,
ways. Thus, whilst opium is an astringent, it has every right,
under certain circumstances, to be called a purgative; ifs
stimulant action is as evident as its narcotic; it is a dia-
phoretic, a sedative, an antiphlogistic; and the confusion
inseparable from hunting it about among its various headings
must necessarily be perplexing to the mind of the student, as
well as occasion loss of time. Many other drugs behave in
the same way, so it has been thought best to adopt the
arrangement of Garrod and other popular text-books, in which
the inorganic substances are placed alphabetically, and the
organie in accordance with the natural orders to which they
belong. We shall only venture to make one modification,
and that will be to remove the general prineiples of thera-
peutics from their usual position at the end of the book, and
scatter their classification systematically through our pages.
For instance, after treating of the leading member of the
purgative or narcotic group, we shall use that as a peg on
which to hang a general description of that class of substances
in general, and in this way we may hope to relieve that tedium
which is apt to arise when too many deductions and generalisa-
tions are presented en masse. The brief space necessarily at
command in the following pages, and the dogmatic tone so
necessary for teaching, may possibly tend to create in the
mind of the reader an undue confidence in the curative power
of drugs. Unhappily we cannot emulate the confident faith
of homamopathists, who label their tinetures and globule bottles
with the names of special diseases which the contents are
believed infallibly to cure, We have as little admiration for
this overweening confidence as for the scepticism of some
modern writers, who would fain have us believe that drugs
have no influence over the processes of disease. Nothing can
be more paralysing to progress than this tone of thought, and
we should recommend to our readers in preference an excess
of faith, and an earnest determination to work out the elinical
bearings of therapeutics.
D
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Experiments on animals have done good service: and we
have only to point to the brilliant researches of Rutherford in
proof of this assertion ; but what is even more wanted are
accurate and extensive trials of drugs in practice by well-
mstructed general practitioners. Extended and well-recorded
observations from the wide field at their disposal will not only
be cordially received by the profession, but will be of real
service in giving us data from the only sure basis on which
we can build up our opinions and practice with reference to
the real actions of drugs.

Convinced although I am of the great importance of drug
treatment in many diseases, one of the first lessons to be learnt
in practice is the infinite value of careful watching and nursing,
feeding, and general hygienic arrangements.

The importance, for instance, of free ventilation, of open
windows without draught, of fires as ventilating agents, of the
prompt removal and disinfection of all discharges, of quiet,
firm, and skilful nursing, of well-arranged bedding, including
quiet, and the careful exclusion of the beams of early morning
light, are points of importance only to be thoroughly appre-
ciated by the practitioner.

The well-instructed medical man will do well to make
some little study of cookery, so as to devise and even superin-
tend dainty dishes for the sick, as well as to see that the beef-
tea is clean and strong, and the general dietary varied and
appetising. He must remember the necessity for forbidding
solid food in acute disease, but most especially in acute rheu-
matism and enterie fever, the evil influence of starch or sugar
in diabetes, of an excess of nitrogenous or saccharine articles
of diet in rheumatism and gout. And when the acute sym-
ptoms have gone by, and convalescence is established, he must
be able to recommend to his patient the best form of change
of air ; of foreign spa or bath, of Swiss or Scottish air, unless
he is prepared to lose caste at a time when such knowledge
geems of greater value than even the more special familiarity

with drugs proper.
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WATER.

Water, both in its external and internal applications, enters
so largely into medical practice, as well as into domestic
economy, that we cannot begin our studies better than by
considering very briefly what is definitely known regarding its
physiological and therapeutical properties.

Locarn AcTION.

It will be found diffieult, if not impossible, to balance the
physiological and therapeutical actions of water in the manner
followed generally throughout this work, and we shall there-
fore give a short collective sketch of the influence exerted by
it on the various functions of the body.

It is not necessary for us to do more than refer to the uni-
versal use of water for washing and bathing purposes, but a
word or two on the physiological effects of cold baths is re-
quired. We find that the action of the heart is increased, the
respiration may become panting and irregular, the temperature
falls, and the destructive metamorphosis of the tissues is aug-
mented, as indicated by an increased execretion of urea:
oceasionally albumen appears in the urine, and so much
mental shock is produced, more especially by sea-bathing, as
to render this usually excellent tonic unadvisable in those of
feeble constitution, in the very young and old, and in pregnant
women, whilst the tendency to vascular strain must preseribe
caution fowards those in whom we have any reason to suspect
a degenerated state of the arterial system.

Occasionally, during sea-bathing, the hair falls off, the
process of digestion becomes impaired, and sleeplessness is
experienced ; and this, no doubt, arises from the process of
tissue destruction not being thoroughly balanced by repair.

As regards the external uses of cold water in medical prac-

D 2
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tice, we may refer to the beneficial action of water-dressing
and irrigation in surgery, to cold affusion in laryngismus stri-
dulus, chorea, hysteria, the stupor of fevers and drunkenness,
and, most of all, to the wonderful refrigerant action of cold
baths in cases of abnormally high temperatures.

It 18 generally held that a fatal result almost inevitably
oceurs in any case where the temperature remains above 107°,
and until very recently we were powerless to check the de-
structive influence of this complication. Within the last few
years, however, Dr. Wilson Fox and others have shown that
we may safely and effectually bring down this excessive heat
in rheumatism, where it prinecipally occurs, by placing the
patient in a bath at 95° and gradually adding cold water or
ice until 60° Fahr. is reached. In this way a reduction of
from seven to twelve degrees may readily be effected, and we
must remember one practical point, that the patient’s tem-
perature continues to fall, as much even as six degrees, for
forty or fifty minutes after he has been removed to bed. Four
or five baths may be required during the first day of treat-
ment, the patient remaining immersed during twenty or thirty
minutes; and there can be no doubt that by watching our
cases of rheumatism carefully, and adopting this mode of
treatment whenever the thermometer registers more than
105° Fahr., we may save many lives. We may remember
that the lowering influence is in inverse proportion to the
weight of the body, and that the best effects are produced
when the temperature has a natural tendeney to sink, as from
seven in the evening till two in the morning, and again from
eleven to two in midday. Beware of collapse, which is no
imaginary danger, and must be met by stimulants.

The Germans use the cold bath very freely in all febrile
disorders, Liebermeister keeping his bad cases immersed for
even two hours, and their success in diminishing the death
rate seems to be considerable. Much variety of opinion exists
on the subject in this country, and a discussion at the Medical
Society of London on cold bathing in enteric fever may be
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read with profit (vide ‘ Transactions,” vol. vii.), and from it
we may come to the conclusion that no very marked influence
on mortality has been produced by systematic cold bathing,
but that metabolism may be diminished, and some of the more
characteristic symptoms of the typhoid state lessened in
severity. Broadbent’s rule seems a good one—to use cold
sponging when the temperature reaches 102°, and not begin
the bath until the thermometer records 104°.

Cold packing is an excellent stimulant to the skin; it is
extensively employed at our hydropathic establishments, is
useful as a less effectual but more agreeable mode of using
antipyretic treatment, and is of service in the acute eruptive
disorders when the rash recedes.

Warm water is also very serviceable, and we may mention
the soothing action of warm fomentation, the hot douche in
early joint disease, and the use of the warm bath in the con-
vulsive diseases of children, for the relief of colie, spasmodie
stricture, hernia, gall or renal caleuli, and in cases of extensive
burns or moist skin diseases, employed after the manner of
Hebra, whose patients frequently remain in a state of con-
tinuous soaking for days together.

Ice is a most valuable application for relieving pain and
checking inflammation in orchitis, bubo, meningitis, &e., as
well as for the arrest of hemorrhage, and to allay thirst and
obstinate vomiting, and when introduced into the rectum it
exerts some antipyretic effect.

Vapour is often used as a soothing and relaxing application
in tonsillitis, bronchitis, eroup, &ec., and, in form of bath, to
cause diaphoresis.

CoNSTITUTIONAL ACTION.

When water is taken internally it acts in some measure as
a purgative by supplying moisture to the faeces ; it promotes
digestion by stimulating the secretion of gastric juice, and
aiding the passage of peptones into the blood; and it is in
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some measure a diuretic, increasing temporarily the exeretion
of chloride of sodium, and more permanently the elimination
of urea, phosphoric and sulphuric acids by the urine. It is,
of course, the universal solvent, and its importance in the
animal economy is shown by the fact that it constitutes about
sixty-eight of the hundred parts which build up our entire
bodily frame, and that five pints are given out from the body
of one average-sized adult in the twenty-four hours. The
urgent necessity for its purity is further proved by the leading
part it has always taken in the spread of epidemics : for not
only cholera, but enteric fever, has thus been largely propa-
gated, whilst entozoa are thus introduced into the system, and
the presence of other impurities may give rise to dysentery,
diarrheea, goitre, and yellow fever. Specific adulterations
also, like lead, have frequently occasioned very painful and
even fatal attacks of illness.

But we derive great benefit in practice from the impurity
of mineral waters, deeply impregnated, as they .are, with
various mineral ingredients, and which are met with in such
profusion and variety both at home and abroad. Fashion,
no less than the undoubted success attending their use, has
recently brought these naturally adulterated waters promi-
nently forward, and it is very essential that every practitioner
should have some knowledge of their chief constituents and
the principal health resorts where they can be partaken of in
greatest perfection. Our present limits, however, will only
permit a very bare enumeration of the principal classes to
which mineral waters have been divided.

1st. We have the chalybeate, or ferruginous class, which
contains iron in varying proportion, in the form either of car-
bonate held in solution by carbonic acid gas, as at Spa, Tun-
bridge Wells, and Harrogate ; or of sulphate, as at Brighi_;ml,
Isle of Wight, &c. They are possessed of tonic properties ;
some are hot and some are cold, and some, as at Mont Doré,
contain a minute quantity of arsenious acid ; and whilst we
generally find them best borne as carbonate, we must be

:
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cautious of their use in very plethoric and full-blooded patients.
They are useful in cases of anmemia, chlorosis, struma, and
other conditions of debility.

ond. Acidulous or carbonated. These are agreeable and
sparkling, holding in solution carbonates of lime, soda, and
magnesia. They are met with at Seltzer and Carlsbad, and
are serviceable in gout and dyspepsia.

8rd. Saline, some of which are purgative by containing the
sulphates of magnesia and soda, as at Cheltenham, Leaming-
ton, Friedrichshall, &e. ; others, as Buxton, Bath, and Bristol,
are impregnated with carbonate and sulphate of lime ; others
with chlorides, as Wiesbaden, Baden-Baden ; a fourth class
contains iodine and bromine in combination with sodium and
magnesium, as at Homburg, Kissingen, Woodhall, &e. ; whilst
a fifth class, as at Vichy, Ems, Hunyadi Janos, and Apollinaris,
owe their properties to the alkaline carbonates which they
contain.

4th. Sulphuretted or hepatic waters contain sulphuretted
hydrogen in solution, and possess a very offensive taste and
smell. They are chiefly met with at Harrogate, Moffat,
Cheltenham, Aix-la-Chapelle, &e., and are principally used in
chronie skin diseases, in chroniec rheumatism, and bronehitis,
in advanced syphilis, and for the elimination of mercury from
the system. Those patients who are unable to visit the dif-
ferent spas at home or abroad may drink the bottled waters,
or we may manufacture rough imitations by combination of
the various ingredients. In preseribing saline purgatives we
should always remember the principle of very free dilution
and frequently repeated dose on an empty stomach ; but
although we may often do much good by this mode of adminis-
tration, we miss the change of air and scene, the early and
regular hours, the simple diet, and the special faith and mental
anticipation with which the chronic rheumatic and dyspeptic
sufferers approach the health resort of their choice.
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CHARCOAL.

Locarn AcTionN,

Physiological.

Charcoal has no purely
local action on any tissue with
which if is brought in contact,
and as it 1s quite insoluble it
can exert no general influence
on the funetions of the body.
It is therefore simply a me-
chanical agent, and acts in
virtue of the following pro-
perties :—

1. It not only freely ab-
sorbs gases within its pores,
but oxidises and destroys those
of an offensive and injurious
nature, as sulphuretted Lhydro-
gen ; and further, it also deo-
dorigses by oxidation, and de-
stroys organic impurities of all
kinds, decolorising solutions
which contain them, It is
extremely doubtful, however,
in how far the explanation
usunally given of the therapeu-
tical action of charcoal 1s satis-
factory. We know that mois-
ture destroys its absorptive
powers, and the dose given
must be too small to exert any
real influence over gases con-

Therapeutical.

In virtue of its absorbing
powers, charcoal is used in
many of those cases of dyspep-
sia where large quantities of
gas are formed by premature
decomposition of the food, and
where much pain, nausea, and
want of appetite are experi-
enced by the patient, some
cases of diarrheea being also
benefited by its use. My own
experience of its use, however,
hardly bears out the enthusi-
astic praises of some of its
supporters, and I cannot but
look upon it as an overrated
remedy. Inconsumption and
many chronic stomach dis-
orders charcoal acts well by
relieving the flatulence which
18 often the chief discomfort
of the sufferer. Charcoal is
also an excellent deodoriser
and antiseptic, and is used for
these purposes in the construe-
tion of filters, contact for four
months being sufficient to
purify the foulest and most
deeply stained waters ; and if
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tained in the stomach or in-
testines. More probably it
acts mechanically,by the small
insoluble particles stimulating
the muecous membrane and
eausing its vessels to contract.
(Brunton.)

2. Animal charcoal pos-
sesses the power of render-
ing various vegetable poisons
inert by placing them in a
form of combination beyond
the absorptive powers of the
stomach.

41

the organic matter present
does nct exceed from 1 to 2
graing per gallon the charcoal
will permanently retain its
cleansing properties. It may
also be of great service in ab-
sorbing and destroying offen-
sive effluvia in the neighbour-
hood of sewers or drains, and
it used to be a fashionable
application to unhealthy ul-
cers; butcleaner and equally
effectual antiseptics have now
entirely displaced it from po-
pular favour,

It is also occasionally em-
ployed in the formation of re-
spirators and as an adjunct
to tooth powders.

2. If we are called very
early to a case of poisoning by
opium, aconite, strychnia, or
other vegetable poison, wemay
hope to do some good by char-
coal, provided that absorption
of the poisonous agent has not
yet taken place to any extent.

Mope oF ADMINISTRATION.

As a medicinal agent vegetable charcoal alone is used, and
may be given in doses of from a tea- to a table-spoonful, great
care being taken to insure perfect freshness, as its absorptive

powers are geriously impaired by keeping.

It may be com-

bined effectively with bismuth, or given in sandwich form
between bread and butter, or moistened with spirit in a wine-
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glass before suspension by water ; but in any case its unsightly
appearance, gritty consistence, and insolubility interfere with
its preseription in elegant form, and we may advise our
patients with advantage to make use of the biscuits, lozenges,
or capsules which the ingenuity of chemists has devised.

As an antidote, animal charcoal must be given in consider-
able doses, as it is calculated that half an ounce is required to
neutralise one grain of vegetable alkaloid. As an antiseptic it
may be placed in shallow pans close to the outlet of drain or
sewer ventilating shafts.

SULPHUR.
ExTErNAL Usk.

Sulphur is used externally as a stimulant in various forms
of chronic skin disease, such as acne faciei, prurigo, and more
especially in itch, a disease dependent on the presence of a
minute insect—the acarus scabiei—the male of which ranges
freely over the skin, whilst the female retires with her eggs
to oblique burrows in the cuticle. These receptacles having
been broken up by soap and water, sulphur ointment is care-
fully spread over all the patient’s body at bed-time, and
washed away by a warm bath next morning. Two or three
applications of this sort are sufficient to cure the disease, and
if the patient’s skin will bear the lotio sulphuris one smearing
with this may be sufficient. The 7rationale of the treatment
is, that sulphur not only acts as a direct poison to the acarus,
but that it forms with lard a very tenacious and adhesive
substance which suffocates the insect by blocking up its air-
pores.

Sulphur is also in great favour as a popular remedy for
rheumatism, sprinkled on new flannel and applied to the
painful part, and there is no doubt that some beneficial action
may thus be caused, Lastly, sulphur makes a useful bath in
some forms of chronic skin disease.
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InTERNAL UsE.

Physiological Action.

1. It has been supposed
to exert a stimulating influ-
ence on the mucous mem-
branes and skin.

2. It causes slight increase
of the peristaltic movements
of the bowels.

3. Sulphur has well-marlk-
ed antiseptic properties in
consequence of its destructive
power over the lower forms of
vegetable life.

Therapeutical Action.

1. In virtue of this, it used
to be occasionally prescribed
in chronic bronchitis and
phthisis, and also used exter-
nally in skin diseases. To
its action on the skin may
be attributed its undoubted
power of aiding, more espe-
cially in the form of bath,
the elimination of lead and
mercury from the system.
Sulphur has lately been re-
commended as the best means
of preventing mercurial sali-
vation,

2. It acts, therefore, as a
gentle laxative, slightly soft-
ening the freces, and from the
mildness of its action it is
specially useful in piles and
all irritable conditions about
the rectum. Its purgative
action 1s increased by its
being dissolved and formed
into a sulphide by the alkali
of the bile.

3. Burnt in a room with
closed doors and windows, it
18 the best way to remove the
germs of infection from the
air by fumigation,

Sulphur is given off from the system principally by the
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bowels, but also by the milk, the sweat, and by the skin in
the form of sulphuretted hydrogen, and by the urine as a
sulphate.

DisapvanTacEs AND CONTRA-INDICATIONS TO ITS USE.

Strong applications of sulphur frequently irritate the skin,
and bring on troublesome eczema; so be eareful not to use
them too strong or too long, and to dilute the B.P. ointment
at least one-half, The disadvantage of sulphur as an aperient
1s the offensive odour which the sulphuretted hydrogen com-
municates to the feces.

DosE AxD MoDE oF ADMINISTRATICN.

The confection is the best official purgative form, in tea or
tablespoonful doses, but the B.P. contains an excellent com-
bination of sulphur and senna called pulv. glyeyrrhize co., in
which the proportion of sulphur is one in twelve, and for ex-
ternal use the ointment is generally prescribed. Remember,
however, that the ointments containing potash are more irri-
tating than those of simple formation.

B, Sulphuris Zj.; pieis liquid. 3vj.; adip. benzoat. Ziv.
Useful in prurigo.

B, Sulphuris 3j.; glycerini 3%j.; aq. ros. Oss. For acne
90 or 80 grains of iodide of sulphur rubbed up with 200 grains
of powdered liquorice root is a good snuff in hay asthma.

PHOSPHORUS.
(Phosphorus is not used externally.)
Physiological Action. Therapeutical Action.
1. Its action on the 1. Phosphorus has there-

nervous system is tonic and fore usually been considered
stimulant, repairing the waste a valuable agent In nervous
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of tissue. It is also useful,
like arsenie, in certain obsti-
nate forms of skin disease, as
psoriasis, &e.

Broadbent explains its
tonic action by a change
which it effects in the blood
through a gradual influence
on all growths in all the
organs and tissues, and more
especially on cell growth in
the skin as it passes through
it.

2. On the cireculation it
acts in the first place as a
stimulant; the pulse rises
and gains in fulness but not
firmness, the face flushes,
and eventually signs of peri-
pheric capillary expansion
ensue, ending in free perspi-
ration. In large doses, how-
ever, it depresses to a danger-
ous degree the heart’s action.

8. The temperature during
the administration of phos-
phorus at first rises slightly,
next becomes secondarily
lowered by three or four

debility, where the brain is
weakened by -anxiety, worry,
overworlk, or sexual excesses,
and where foo great amount
of phosphates is excreted by
the urine ; and in neuralgia,
which has been shown by
Anstie to depend on a feeble
state of nerve tissue. After
considerable experience, how-
ever, of the drug in these
conditions, I am strongly of
opinion that no more over-
rated remedy has ever been
introduced into practice, that
its action as a general tonic is
most uncertain, and that in

- neuralgia it is greatly inferior

to many other older and safer
preparations.

2. Its depressing action
on the heart is a serious
drawback to its use, several
fatal cases of cardiac syn-
cope having been caused by
moderate doses.
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degrees in consequence of the
dilatation of the superficial
capillaries and resulting eva-
poration from the skin.

4. On the urine phospho-
rus exerts the following in-
fluence : Its quantity is in-
creased, it becomes reddish,
clouded with lithates, acquir-
ing a violet smell, and, ac-
cording to B. von Bauer, its
proportion of urea is markedly
inereased.

Hematuria results from a
poisonous dose.

5. On the intestinal secre-
tion no effeet is produced by
small doses; but it has been
held by good authorities that
phosphorus may interfere with
digestion by preventing the
action of the gastric juice on
albuminoid materials. In the
event of a large quantity being
taken, great and persistent
irritation of the stomach and
intestines results, causing
pain, vomiting, and purging.
Jaundice is also a symptom of
its poisonous action, due in all
probability to obstruction of
the duets, as the biliary acids
may be detected in the urine.
After death fatty degeneration
of the liver is generally found.

6. To the skin, phosphorus

5. Much discussion has
arisen respecting the remedial
powers of phosphorus in leu-
cocytheemia and pernicious
angmia ; the evidence in its
favour being principally de-
rived from one successful case,
and from the undoubted fact
that the number of the red
corpuscles is increased under
its mse in the anmmia of
lymphadenoma. This is not,
however, accompanied by any
corresponding improvement
in the local condition of the
patient, and these seem to be
precisely the cases in which
the drug most suddenly and
even fatally depresses the
heart’s action.

6. On this account, and
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acts in some measure as an
irritant.

Purpura may appear as &
symptom of its poisonous
action,

7. Its effects onthe osseous
tissue are remarkable, as it
has the property of causing
necrosis of the jaw-bone, and
this used to be common in
lucifer-match makers. Some
interesting experiments by
Wegner have recently shown
a marked influence of phos-
phorus in promoting the
formation of bone; for when
given to growing animals the
cancellous tissue was rapidly
transformed into hard bone,
and even in the case of those
fully developed the medullary
canal was sensibly diminished
by its use. Also, in cases of
artificial fracture, not only
was the resulting repair more
rapid, but the quantity of
bone thrown out was far in
excess of the usnal amount.

8. Poisonous FEffects.—
These we have seen to consist
of intestinal irritation and
cardiac syncope, and death
from exhaustion, the post-

also because of its stimulat-
ing the eutaneous circulation,
phosphorus has been given in
the eruptive fevers, such as
scarlet fever, measles, &ec., to
develop an insufficiently de-
veloped or prematurely faded
eruption.

7. The experiments of
Wegner would indicate its use
in rickets, but numerous trials
which I have made have given
only disappointing results, and
shown its great inferiority to
cod-liver oil.

8. Sulphate of copper hag
been recommended as an
antidote, and also turpentine,
that is to say, the erude ozo-
nised drug, best given in the
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mortem disclosing fatty and form of gelatine capsules, and
parenchymatous degeneration promptly administered, as it
of liver, muscles, and tissues completely fails after twenty-
generally. The blood becomes four hours, about 3ij. neutral-

black, unduly liquid, and ising each grain of phos-
loaded with the products of phorus.
tissue decomposition, such as

uric acid, creatine, leucine,
tyrosine, &e., this resulting

from the ozonising properties

of the poison. The degenera-

tive changes are probably due

to the formation of fat from

the albuminous constituents

of the tissues themselves, by
increased tissue change, or
diminished oxidation. 1} gr.

has proved fatal.

Phosphorus is given out from the system prineipally by the
urine, the drug being oxidised in the system and eliminated as
phosphates.

CONTRA-INDICATIONS AND DISADVANTAGES.

We must generally feel our way in prescribing phosphorus,
and begin with small doses, for some persons are more sus-
ceptible than others to its over-action. Sickness and diarrheea
occasionally follow its use, and Anstie records a case in which
three or four 5;gr. doses gave rise to long-continued epigastrie
pain. Nor must we forget its tendency fo cause fatty degene-
ration of internal orgamns, this result being due to the forma-
tion of fat from their albuminous constituents by increased
tissue change and diminished oxidation. On the whole, we may
sum up by saying that after ample trial phosphorus has en-
tirely disappointed the hopes of those who argued from its
physiological actions to its therapeutical use, and that its draw-
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backs so largely counterbalance its advantages that it will
probably soon disappear from ordinary practice.

MoDE oF ADMINISTRATION AND DoSE.

Much of our success, however, in giving phosphorus de-
pends on the mode in which it is preseribed, and, as a general
rule, capsules containing 4 grain are found to be a convenient
medium. It also goes well with cod-liver oil; but it is very
difficult indeed to devise any liquid formula by which it is
prevented from becoming rapidly inert by oxidation. Most of
the pill masses are useless, from being made with insoluble
materials which pass through the bowels unchanged. DBut
Mr. Carteiche has furnished me with the following formula
for soluble pills :(—

B. Phosphori gr. j.; carbon. bisulph. q. s.; sapon. duri,
pulv. glycyrrhizee, pulv. guaiaci, aa 3ss. Ifiant pil. xxx.; and
varnish to prevent oxidation.

The dose, speaking generally, is from ;; to 4y grain ; or
we may give the phosphide of zine, a very convenient and
reliable preparation, from -%; to 4 grain.

IODINE.
Locan AcTIiON.
Physiological. Therapeutical.
Iodine n substance 1s It 18 therefore of some

never used save for its anti-
septic properties. Dissolved
in spirit, however, it is an
excellent counter-irritant, pro-
ducing itching and smarting
of the skin, with desquamation
of cuticle, and even blistering
if the application be too fre-

value for the correction of
foetor in drains, &e.

The tincture or liniment
of iodine is very extensively
used as a counter-irritant ap-
plication to enlarged glands,
chronic abscesses, swollen
joints, chilblains, and to

E
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quently repeated. It has been
shown that this local action of
iodine is attended by a very
free extrusion of colourless
blood corpuscles into the sub-
cutaneous cellular tissue.

Experiment has proved
that iodine is not absorbed
into the system through the
unbroken ecuticle of adults.
M. Jules Simon, however, tells
us that the application to the
skin of children of equal parts
of tinct. of iodine and glyce-
rine will cause on the follow-
ing day the appearance of
iodine and albumen in the
urine.

Inconvenient results have
occasionally followed its ab-
sorption after injection into
ovarian cysts.

THERAPEUTICS.

various forms of skin disease,
more especially the common
varieties of ringworm, which
speedily yield to this treat-
ment. It is very useful when
pamted over the chest in
chronie pneumonia and fibroid
and tubercular affections of
the lungs; and Mr. Jordan,
of Birmingham, has drawn
attention to the great success
attained by him in the disper-
sion of boils, earbuncles, and
suppurating glands by iodine
freely applied to a neighbour-
ing vaseular area,

It is also an excellent in-
jection into various secreting
cavities, curing hydrocele by
obliterating the sac of the
tunica vaginalis, acting well
on the same principle in some
rare cases of ovarian dropsy
and bronchocele, and deodo-
rising and lessening discharges
in empyema and suppurating
olands. Pledgets of iodised
wool for the vagina will be
found useful.

(ONSTITUTIONAL ACTION.

Physiological.
1. On Brain and Nervous
System.—No special action on
the nervous system has been

Therapeutical.
1. Iodide of potassium is
of great service in many brain
diseases, and most especially
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observed, unless we hold that
the uncomfortable sensations
of misery and depression oc-
casionally following the use
of pot. iod. may be thus
explained, and patients oceca-
sionally complain of weari-
ness and muscular debility,
due, no doubt, to the action
of the potassium on the spinal
cord.

2. The effects of iodine on
the circulation have never
been properly estimated, but
some observers say that it
tends to contract the vessels
and cause increased rapidity
of the heart’s action. Pot.
iod. has very swift diffusive
power, entering the blood very
rapidly and being given off
within ten minutes after in-
gestion.

3. Onrespiration and tem-
perature no effects have been
noted.

4. Effects on secretion.

i. Intestinal.—Nothing spe-
cial save occasional loss
of appetite and disordered

digestion.
. Urinary.—Pot. iod. has
some diuretic action,

more especially in con-
nection with other drugs.
iii, The salivary secretion ig

those in connection with ter-
tiary syphilis, where gummata
and other forms of twmour
cause those exerueciating pains
and varying nervous pheno-
mena which have been so ably
described by Drs. Broadbent
and Buzzard.

2. Pot. iod. has been used
with great benefit by Dr.
Balfour and others in aortie
aneurysm, several successful
cases having been reported.
It is difficult to explain the
rationale of its action, but it
is essential that large doses
(twenty grains) be preseribed
and continued regularly for a
year or more.,

ii. Pot. 1od. is occasionally
used to:heighten the diuretie
action of other drugs.
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often markedly increased,

true salivation being

sometimes produced.

iv. It is also believed that
pot. 10d. has some special
action on glandular tis-
sues In general, increas-
g their absorptive pow-
ers, and even exciting
them to absorb them-
selves ; and in support
of this last proposition it
has been stated that,
under its use, the mam-
me and testicles have
been observed to waste
and disappear. This con-
clusion has evidently
been arrived at, however,
by confusing the post
with the propter hoc, and
it i§ probable that the
remedy does not so much
actually stimulate the
absorbents as reduce
effused lymph to a con-
dition more favourable
for elimination.

5. It also has the power
of removing various metallic
substances from the tissues,
mereury and lead, for in-
stance, being occasionally de-
posited in the form of an
insoluble albuminate, and re=
leased from this condition by
the action of the drug.

iv. Pot.1od. is often given
to facilitate and hasten the
absorption of the products of
inflammation in the later
stages of pleurigy, pnenmonia,
pericarditis, &e.

It is probable that in pre-
sence of the ozone and acids
of the blood free 1odine is set
free, which then acts on those
albuminoid substances for
which 1t has an affinity.

5. In chronic lead-poison-
ing, so often met in house-
painters, and to remove mer-
cury from the system, we

_generally prescribe pot. 1od.,

and in the latter case we
must not be surprised if our
patient is suddenly seized
with profuse salivation. This

R R R O R R R O .,
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6. Finally pot. iod. has
an irritating action on mucous
membranes, causing redness,
tingling, and free secretion,
much resembling an ordinary
catarrh, and also thinning
and liquefying tenacious pa-
thological mucoid secretions.

7. Thereare other import-
ant uses of pot. iod. which
cannot be arranged under the
preceding  categories, and
which must therefore, if we
admit the use of such a word,
be called specific. These are
its influence over syphilis,
gout, chronic rhenmatism,
and simple periostitis.

In the somewhat mys-
terious language of old-
fashioned therapeutics, potas-
gic lodide has also been
known as an ‘ alterative.’

is explained by the released
mercury finding its way back
into the ecirculation, and ex-
erting its usual influence on
the salivary glands.

6. Pot. iod. 1s often pre-
seribed in cases of bronchitis
where the expectoration is
thick, tenacious, and difficult
of expulsion, and it here acts
well by thinning the sputa.

7. In cases of tertiary
syphilis pot. iod. often acts
like a charm. In the primary
and secondary forms it is of
little or no use, but when the
deeper tissues begin to be
affected, and when we meet
with deep rupial or other
ulcerations of the skin, ulcers
in the throat, periostitis, and
head symptoms, we may then
preseribe iodine with the
certain expectation of relief.
In ehronie gout it is also of
service, and in chronic rheu-
matism, more especially in
those cases where we meet
with tenderness to pressure
and nocturnal increase of
pain., In simple periostitis
of the head, sternum, or tibia,
which often results from ex-
posure to cold, pot. iod. has
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an almost magical effect, and
will often bring about a cure
after two or three days’ treat-
ment.

Pot. iod. is eliminated from the body by the urine, saliva,
tears, milk, &c.; it is rapidly absorbed, experiment having
shown that water containing a minute quantity of the salt
has its diffusive power greatly increased. It can be detected
in the urine in ten minutes after being swallowed, and is

rapidly given out, so that the whole may be recovered from
the various seeretions.

DisADVANTAGES AND CONTRA-INDICATIONS,

As regards 1its disadvantages and contra-indications we
must remember the possible occurrence of iodism, to which
unpleasant symptoms some persons are much more susceptible
than others. These consist, in the first place, of irritation
about the mucous membranes, running at the eyes and mnose,
sneezing, frontal headache, swelling of the eyes, and saliva-
tion; an eruption not unlike nettle rash is sometimes ob-
served ; occasionally acne may be the result, and Ringer has
described a peculiar petechial eruption affecting the legs.
Quite recently Mr. J. Hutchinson has expressed his belief
that the formidable pustular eruption known as hydroa is
really caused by iodide of potassium ; but in my own experi-
ence and that of others who have freely preseribed the drug,
these various uncomfortable effects are comparatively seldom
obgerved, a curious point being that iodism seems to be much
more rendily exeited by small than by large doses of the
drug.

In some persons a good deal of depression and digestive
derangement is caused, with nausea, diarrhcea, and debility,
‘and troublesome pains in the joints. It is badly borne in
- exophthalmic goitre, causing rapid emaciation.
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A variety of eruptions have been deseribed, all of which
are more likely to occur in patients suffering from kidney
disease :—

1. A rash resembling urticaria has been observed.

2. An eruption which probably, according to its various
stages, may be vesicular, papular, or pustular, closely resem-
bling acne, or a more formidable condition of things may
arise from its development into bulle, which occasionally
bursting may form fungoid masses, varying in size from a pea
to a shilling. This is held to differ from hydroa, which Mr.
Hutchinson tells us is almost invariably due to iodide of
potassinm.

3. Small round miliary discrete petechial spots on the
front of the leg, below the knee, occurring from two to six
days after the moderate use of the drug.

4. A general eruption of purpura. Dr. Stephen Mackenzie
records a fatal case in a child of five months, following a
single 25-grain dose.

5. A tendency to erysipelas has been noted in patients
taking potassie iodide.

It is fortunate for the credit of one of our most useful
drugs that these eruptions are rarely observed, the most com-
mon being a few acneiform pustules on the face, which careful
microseopic observations have proved to be quite unconnected
with the sweat glands, but to depend on plugging of the small
vessels with coagula, followed by rupture and extrusion of
their contents.

ANTIDOTE.

Some few years ago Sir James Paget observed that tha
addition of sp. am. aromat. to pot. iod. not only lessened the
chances of iodism, but enabled us to limit ourselves to a
smaller dose, and this has come very generally into use.
Seguin tells us that we can usually avoid iodism if we give

pot. iod. in free dilution on an empty stomach, about half an

hour before a meal. He points out that, if given on a full
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THERAPEUTICS,

POTASSIT BROMIDUNMI,

(Bromide of Potassium is not used externally.)

Physiological Action.

1. On Nervous Function.
—Long continuance in the
use of pot. bromid. tends to
cause a sense of fatigue and
general muscular prostration,
with giddiness and staggering.

Brain.—The functions of
the brain are lessened, and
sleep results, depending, like
the normal physiological pro-
cess, on an angemic condifion
of the brain.

Spinal  Cord.— Experi-
ment has shown that it
lessens, and finally abolishes
the reflex functions of the
spinal cord ; voluntary move-
ment, which is at first unim-
paired, finally becoming para-
lysed. This is probably due
to the potash, as potassium
iodide and chloride cause
much the same symptoms,
which are never observed
after the administration of
the bromide of sodium.

Potassium bromide un-
doubtedly lessens the irrita-
bility of sensory nerves.

It has also been observed

Therapeutical Action.

1. Pot. bromid. has gained
great repute within the last
few years in the treatment of
a large series of convulsive
and spasmodic affections. and
most especially in epilepsy, it
being now thoroughly esta-
blished that if we get our case
sufficiently early we may ab-
solutely cure it, and even if it
1s too confirmed for this result
we may keep it in check. The
cases most under the influence
of the drug are those known
as the hawt mal, where violent
struggling is followed by co-
matose sleep; on the other
hand, in the petit mal, where
the attack is indicated merely
by passing unconsciousness,
or when the seizures ocecur
principally at night, the
remedy will frequently disap-
point us.

When the remedy is acting
well we will always readily
detect a decided suppression
of reflex seunsibility at the
back of the tongue and fauces,
free contact with a brush or
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that the power of voluntary
movement persists for some
time after the abolition of
reflex function, proving that
the influence of the drug is
exerted probably either upon
the afferent nerves or upon
those portions of the cord
which transmit the impulse
from these nerves to the cells
presiding immediately over
motion.

Sympathetic ~ System.—
Pot. bromid. is supposed to
have a sedative influence over
the sympathetic system of
nerves ; but on this point the
evidence is very contradictory.

2. Effects on Circulation.
—No special action on the
heart has been observed save
some slight lowering of its

H9

spatula causing no feeling of
nausea,

Pot. bromid. is believed
to act in epilepsy by relieving
the spasmodie contraction of
a vessel supplying a special
vascular brain area which is
thus deranged in funetion.

It is also of great benefit
in the wvarious convulsive
seizures of children, in laryn-
gismus stridulus, night ter-
rors, and also in those spas-
modic symptoms which de-
pend on meningitis or organic
brain disease.

It is of service in incon-
tinence of urine, pertussis,
eramp of lower limbs, chorea,
in delirinm tremens, and in
many of those forms of
mental depression, nervous
headache, and vague sensa-
tions indicating nervous dis-
turbance, which are so dis-
tressing to some women about
the change of life.

It 1s said to be a good
remedy in sea-sickness from
the sedative effect on the
centre concerned in the reflex
act of vomiting.

2. Bromide of potassium
is an excellent nareotie, and
canses refreshing sleep, more
especially in cases of worry,
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action. The smaller arteries
have been said to be con-
tracted, the pulse becoming
smaller, and we may thus
explain the hypnotic action
of the drug, the brain being
rendered angemic as in phy-
siological sleep.

3. Its influence on diges-
tton is not marked: for al-
though it sometimes seems to
lessen the appetite, this is not
a constant result.

4. The effects on the wri-
nary secretion have not been
thoroughly made out.

5. Bromide of potassinm
has an undoubted influence
over the generative organs,
lowering their excitability,
and even in large doses sus-
pending their action.

mental anxiety, or overwork,
a full dose being given at
bedtime ; and in acute mania
its use in combination with
chloral is highly praised by
Clouston,

It 1s said to heighten the
action of opium, and lessen
the mnausea, giddiness, and
faintness occasionally follow-
ing the use of that drug.

3. Its sedative influence
over reflex function has sug-
gested its use in some forms
of dyspepsia, and this seems
to have been successful.

4, It has been much
praised by Begbie in diabetes.

5. It is useful in priapism
and in those forms of menor-
rhagia which depend on ova-
rian irritability, and it has
been used with success in the
acute stages of gonorrheea,
and in spasmodic stricture.

Pot. bromid. is eliminated from the system by the urine,
breath, sweat, milk, a case being recorded in which the child
of a suckling mother taking pot. bromid. became covered with

ac1ne.

DISADVANTAGES AND CONTRA-INDICATIONS.

We have already noted the peculiar nervous symptoms
occasionally caused by pot. bromid.—giddiness, genel:u,l mus-
cular fatigue, even amounting to actual staggering in some



POTASSII BROMIDUM. (1

eases. Dut in addition to this an unpleasant eruption of
acne often breaks out on the face, and may arise from a very
small dose. If the remedy is persisted in, in spite of this, the
whole body may eventually be covered with large unsightly
blotches. DBromide acne may in some measure be prevented
by adding a little liquor arsenicalis to each dose, and may be
removed by the following lotion :—

B. Sulph. preecipitat. 3iij.; spir. camph. 5j.; aq. caleis
ad 3iij.

DoseE AxD MobpE OF ADMINISTRATION.

The dose for epilepsy ranges from 10 to 60 grains, it being
necessary to increase the quantity gradually, and continue its
use for long periods, even years, occasionally leaving it off for
a week or so, after which it seems to gain some of its lost
effect.

As a hypnotic gr. xx. ad xxx. In other cases abouf
gr. xx. as an average. Children appear to be very susceptible
to its use, acne being readily produced in them by moderate
doses. As its taste is rather nauseous, we must disguise it
thus :—

B, Potassii bromidi gr. xxx.; syrupi awantii 3j.; aque
floris aurantii ad %ij. Fiat haustus hord somni sumendus.

R, Potassii bromidi 3iij.; morphinm acetatis gr. x. ; gly-
cerini %ij.; chloroformi 3iij. Recommended by Schrotter as
an efficient means for lessening the sensibility of the fauces
and larynx previous to operation. Frequent application should
be made by brush. .

Sodii bromidum acts much in the same way as potassii
bromidum. Dose, gr. x. ad gr. xxx.
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Dose AxD MoDE OF ADMINISTRATION.

As a disinfectant it may be obtained by acting on chloride
of lime with water or dilute sulphurie acid, or by pouring four
parts by weight of strong hydrochloric acid on one part of
powdered binoxide of manganese, or mixing four parts of
common salt and one of binoxide of manganese with two
parts by weight of sulphuric acid and two of water, varying
the quantities according to the size of the room.

Vapor chlori is used for inhalation, and liquor chlori may
be employed diluted as a lotion, or mx. to mxxx. be given
internally.

DisaADvANTAGE,
The great drawback of chlorine is the very irritating nature

of its vapour, rendering it unsuitable for general use in rooms
actuelly inhabited by the sick.

CHRYSAROBINUM.

CHRYSOPHANIC AcCID.

Chrysophanic acid has recently come into very general use
as an external application in cases of psoriasis and ringworm.

There is no doubt, as I have amply verified by my own
experience, that, although not the infallible specifie it origi-
nally seemed to be, this is a very useful remedy in psoriasis
and the various forms of tinea. Its drawbacks are:—

1. The irritation it often excites. This may either be in
the form of a papular eruption, or of an inflammatory condi-
tion closely allied to erysipelas, frequently spreading over the
head and face, and attended with most distressing smarting
and tingling.

2. The peculiar purplish diseoloration of the skin which it
causes, and which is only removed by the desquamation of
the cuticle which usually follows.

3. The way in which it stains linen—the discolorations,
however, being removed by the use of bleaching powder.






ACIDS.

the acidity of the blood, pro-
bably rather by setting free
another acid than by a direct
action on that fluid ; for by the
time they enter the circulation
they are themselves converted
in great measure into salts by
the various alkaline secretions
with which they have come in
contact.

2. They may also contract
the smaller blood-vessels by
reflex action, or by directly
astringing them locally.

8. Theiractionon secretion
is interesting, and has been
specially pointed out by
Ringer. It appears that an
acid applied to the orifice of a
gland secreting an acid fluid
will check that secretion,
and thus any member of this
group taken into the stomach
before or at the beginning of
the process of digestion will
tend to act unfavourably by
stopping the flow of gastric
Jjuice,
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explained, as there is no doubt
that coagulation is encouraged
by an acid condition of the
blood.

2. They are useful in in-
ternal hsemorrhage and fto
check execessive perspiration.

3. This physiological action
points to a valuable bearing
on therapeutics. Some cases
of dyspepsia depend on a
deficient production of gastric
juice, enough of this fluid not
being secreted under the sti-
mulus of food to dissolve and
digest the albuminous consti-
tuents. This condition may
be mechanically remedied by
supplying a little acid given
some time after food. But
again, still more cases of dis-
ordered digestion are caused
by an excessive formation of
gastric juice, the surplus
supply of acid teasing and
worrying the mucous mem-
brane of the stomach, and
causing pain, sour eructations,
and general distress. Here

-
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CONSTITUTIONAL ACTION,

Salicylic acid is an anti-
septic and antipyretic, rapidly
reducing temperature in fever-
ish conditions, although in a
state of health the drug seems
to be without influence on the
body heat. Some headache,
giddiness, and ringing in the
ears have been observed, but
the cardiac and respiratory
functions are not sensibly
affected. The secretion of
saliva 1s increased.

In poisonous doses, slow-
ing of the breathing and con-
vulsive attacks, from diminu-
tion of excitability of the vagus,
have been observed. Nausea,
burning in the throat, vomit-
ing, and stomach irritation
have occasionally been noticed
to follow the use of the acid;
and albuminuria with almost
total suppression of urine, and
occasionally hematuria, are
more rarely noted among its
effects ; the most usual action,
however, on the kidneys being
diuretie, with slight increase
of urea and uric acid. The
real danger of the drug, how-
ever, consists in its depressing

dalicylic acid i now uni-
versally allowed to be a most
efficient remedy in acute rheu-
matism, very rapidly reducing
temperature, relieving pain,
and, in faet, cutting short the
disease. By shortening the
duration of the joint inflam-
mation, it naturally limits the
tendeney to cardiac complica-
tion ; but it seems to have
no influence over developed
pericarditis or in averting or
arresting conditions of hyper-
pyrexia. In an ordinary case
of acute articular rheumatism
we may count upon ecutting
short the disease in two or
three days, the pain going first
and then the fever. It is well
to continue the drug for 10 or
15 days after the apparent
cure, in order to prevent re-
lapses, which are specially
liable to occur, and the anemia
so often following other modes
of treatment is not met with
under this. It is of less ser-
vice in chronic rheumatism
or gout, it is useless in ague,
and although in typhoid fever
the temperature may go down,
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feeble, irregular pulse. In
fatal cases, post-mortem ex-
amination shows nothing
characteristie.

If the poison be taken in a
concentrated form death may
ensue very rapidly, in less
probably than a minute ; and
Preyer, who has devoted
speecial attention to the sub-
ject, has observed a guinea-
pig to be apparently dead one
gsecond after inhaling some
gaseous acid, all efforts at
breathing having finally
ceased in fifteen seconds. He
therefore considers this to be
the most deadly mode of its
administration ; but no matter
through which channel it
enters the body, it speedily
kills any animal, and, curi-
ously enough, it is equally
destructive to plants.

and tide the patient over the
first half-hour, we may look
forward to success, never de-
spairing as long as the faintest
pulsation can be felt in the
heart. Secondary auxiliary
means exist in the internal
administration of ammonia, of
chlorine water, or of carbo-
nate of potassium, followed by
the mixed sulphates of iron,
which convert the poison into
prussian blue ; and recently
the subcutaneous injection of
atropia has been proposed
as the true physiological anti-
dote.

Dose AxD MopE oF ADMINISTRATION.

One grain of anhydrous acid has caused death, and of this
the preparation used in medicine contains 2 per cent., the old
Scheele’s, which is now obsolete, having contained 4 per
cent.

In consideration of the rapid way in which the acid is
thrown out of the system, we must repeat the dose frequently,
from every hour to every three hours; and 1t is well not fo
order too large a quantity at one time, not because the acid
tends to float on the top, as was formerly supposed, but because
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Liquor ammonii acetatis fortior. Dose, 25 to 75 m.

Liquor ammonii citratis. Dose, 2 to 6 drachms.

Ammonii carbonas, This is the most active and efficient
preparation, used as a stimulant in doses of from 8 to 10 grs.,
as emetic 80 grs. Some authors have looked upon ammonii
carbonas as a specific for scarlet fever, but of the soundness of
this view no sufficient evidence has been produced. It is nau-
seous and pungent, and must be well disguised, milk being a

cood vehicle.

R, Ammonii carbonatis gr. XXXXx.; tincture seille 3ij. ;
syrupi tolutani 3iij. ; infusi senege 3vij. Misce, fiat mistura.
Capiat unciam unam quart quique hord. Stimulating expec-
torant.

Spiritus ammoniz aromaticus. Dose 3ss.to 3j. This con-
tains nutmeg, lemon, and spirit in addition to the ammonia.

Ammonii_chloridum. Used as a tonic in neuralgia in
doses of from 20 to 80 grs. ; but it is very nauseous, resembling
sea-water in flavour.

R, Ammonii muriatis 3ij.; ext. glyeyrrhize Zss.; syrupi
tolutani %j.; aq. cinnamomi ad 3viij. %j. quartis horis. In
neuralgia.

It has also, but with little real foundation, been supposed
to possess some power of aiding the absorption of lymphatie
and glandular enlargements, and is regarded by good Indian
authorities as a reliable remedy in chronic liver disease, and
in hepatitis actlmﬂm abscess. TSF Toa.

Ammonii bromidum seems to have an occasional and un-
cerfain influence over whooping-cough, and is thought b}r
some to be a good substitute for bromide of potassium in
epilepsy and other m Dose, 10 E:"ﬁ{! grs.

Liquor ammonii_acetatis and lw_ﬂm“ g;@;ﬂﬁgll*_mt_r&tm.

Diaphoretic in doses of from 3ij. to %j. i

B, Liq. am, n. acetatis A syrupi limonis %j.; sp. ®th, nit.
31ij.; infusi serpentariee ad 3viij. 3j. quartis horis. Diapho-
retic mixture,

Ammonii benzoag, ammonii nitrag, and ammonii phos-
phas are seldom if ever used.
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heart and vascular system,
the heart’s action becoming
slow, weak, and finally irre-
gular, the arterial tension
lowered, and the pulse soft
and compressible. The respi-
ration also grows slower, and

an increased secretion takes .

place from the bronchial mu-
cous membrane.

General muscular relaxa-
tion is observed.

ITI. On Secreting Organs.
—1. Stomach and Intestines.
—Antimony is an effectual
emetie, its action being slow,
however, and attended by a
good deal of depression. It
acts either when swallowed
or by subcutaneous injection ;

very commonly used in former
years in acute inflammations,
and more especially pneu-
monia ; but this practice has
now been almost generally
abandoned, as it was found
that such tfreatment, whilst
exerting no real influence over
the course of the disease,
tended to reduce the strength
of the patient and cause lin-
gering convalescence. Small
doses, however, are found
useful in croup, and in the
broncho-pneumonia of chil-
dren where great dyspncea and
fever exist with excessive
bronchial seeretion ; and it is
a good general expectorant in
asthma, bronchitis, &e.

Its relaxing effects on the
muscular system were for-
merly taken advantage of for
the reduction of hernie and
dislocations; but it has of
course been quite superseded
by chloroform and other an-
eesthetics.

1. Antimony is too slow
and depressing an emetic to
be used in cases of poisoning,
but it is of service in croup,
whooping-cough, bronchitis,
&c., where we wish to relax
the bronchi and get rid of
accumulated secretions.
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of ointment or paste is of
distinet service as a stimulant
in lupus and some other
obstinate forms of chronie
skin disease. Billroth advises
its use by parenchymatous
injection, as well as internally
in ‘ malignant lymphoma.’

InTERNAL AcTioNs AND UsEs.

I. On Brain and Nervous
System.—Arsenic has a tonic
influence on the nervous
system generally. Symptoms
of paralysis are among the
indications of arsenical poi-
soning, and after death the
metal may be detected in the
grey matter of the cord.

IT. Circulation, Respira-
tion, and Temperatwre.—In
small doses arsenie may stimu-
late cardiac action in a slight
degree ; and the experience of
the arsenic-eaters of BStyria
shows that its use improves
their wind, and enables them
to undergo great exertion
without fatigue. Under
strictly physiological condi-
tions, it has been shown that
the use of arsenic rapidly
diminishes both the red and
the white blood corpuscles.

I. This may in some mea-
sure explain its anti-periodie
properties, for it 1s well known
that arsenic is only second to
quinine in its power of arrest-
ing the various manifestations
of ague.

It is also a valuable remedy
in neuralgia, and chorea may
frequently be cured by full
doses.

I1. Arsenic is of service
in spasmodic asthma, hay
asthma, some forms of chronie
bronchitis, and even in chronie
phthisis. In non-tubercular
lung consolidation it brings
about fatty degeneration and
rapid absorption of the effused
products, and thus prevents
the development of phthisis,
by removing the nidus for the
inoculation and development
of the bacillus. (Brunton.)
The Monte Dore mineral
waters, so much recommended
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the experience of medical practice shows that, after a certain
time, patients taking this drug are liable to show some of the
following symptoms :—Smarting and itching about the con-
junctivee with injection of the vessels, and puffy swelling
below the eyes, nausea and vomiting, which are, on the
whole, the most common symptoms; pain in the stomach
and the so-called silvery tongue, the mucous membrane look-
ing as though it had been brushed over with a coating of
mucilage, through which enlarged red papille may be very
distinetly seen.

Debility, dyspnea, troublesome cough, headache, pains in
the limbs, and general digestive derangement (diarrheea, colie,
&e.), have been observed, but more usually in conneetion with
that chronic arsenical poisoning not unecommon from wall
papers, artificial flowers, dresses, &e. &c.

The probabilities of these unpleasant symptoms are much
lessened, however, by advising that the dose should always be
taken after a meal.

The mode in which arsenic is usually given is in the form
of liquor arsenicalis, which is merely a solution of arsenious
acid and carbonate of potassium flavoured with tinet. lavand.
co., containing gr. ss. in 3j., and of which the dose is, as a
general rule, from mij. to myv.; but in some obstinate affec-
tions, like chronic rheumatic arthritis, it is requisite to push
the quantity as far as mx. or even mxv. In skin diseases I
am strongly in favour of beginning with a large dose, and
pushing the drug vigorously. Small doses seem more liable
to cause irritation than large. Dr. McCall Anderson warns
patients taking arsenic to beware of taking cold. Being almost
tasteless, liq. arsenicalis is best given simply in water.

The liquor arsenici hydrochlorieus, sodii arsenias, and ferri
arsenias are rarely used, their respective doses being 2 to 8
minims and ;% gr.to % gr.; and the liquor arsenii et hydrar-
gyri iodidi, or Donovan’'s solution, whi.:::h i§ supposed to have
a special influence over syphilitic skin diseases on account
of its combination of arsenic with iodine and mercury, has

—
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sickness, the tongue being
clean and flatulence present,
we may give bismuth with
much confidence, and it is
also of service in the vomiting
of drunkards, in pyrosis, and
in many forms of diarrheea,
more especially that met with
in children.

Mope or EnIiMINATION.

Very little bismuth is absorbed, and it is principally thrown
out of the system by the intestines, to whose secretion it im-
parts a blackish hue, from the formation of a sulphide.

MonE or ADMINISTRATION, &C.

The subnitrate of bismuth, which is the most effective
preparation, may be given simply in powder, either by itself
or in combination with charcoal or soda ; or it may be given
in solution with hydrocyanic acid, gentian, &e. the dose
being from 5 to 20 grs., and large doses being preferable.

B, Bismuthi subnitratis 3ij. ; mucilaginis £j. ; acidi hydro-
cyanici diluti mxxx. ; infusi gentianead 3vj. Zss. ter die.

B Liquoris bismuthi et ammonii eitratis 3iv.; syrupi
aurantii Zv.; infusi calumbse Zv. Misce. Sumat unciam
unam ter in die.

B, Bismuthi oxidi . ; v 23
Acidi oleiel 5 : s Eh
Cerz albz : . o oA,
Vaselini . : . o R
Ol. rosz . : ; . ghj.

A soothing ointment much recommended by Dr. McCall
Anderson in eczema.
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IRON.

2, Circulation and Respi-
ration.—Iron acts as a tonic
to the muscular structures of
the heart, probably by afford-
ing the stimulus of a large
supply of healthy blood. It
is held to increase the plas-
ticity of the blood, and to
augment the number of red
corpuscles by passing into
and stimulating the lymphatic
glands and encouraging the
transformation of the lymph
globules.

Recent researches have
proved that no action of this
sort is effected in healthy
blood ; but that in ansmia
the number of red corpuscles
is rapidly increased under the
use of iron, without any pri-
mary rigse in the quantity of
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it is a remedy of real value.
Brown-Séquard and Hugh-
lings Jackson have pointed out
that iron usually disagrees
in epilepsy, increasing the
tendency to fits. Gowers,
whilst agreeing with this as a
general rule, believes that in
gome cases it does no harm,
whilst in those on the
borderland between epilepsy
and hysteria it may even be
of use, by acting as a nervine
tonie.

2. This increase in the red
corpuscles of the blood, and,
as a consequence, in the extent
to which these important
bodies earry out their function
of bearing oxygen to the tis-
sues, and finally converting it
into ozone, explaing further
the marvellous tonic influence
of iron. The benefit in an®emia
very quickly follows this ac-
tual numerical increase, as in-
dicated by Gowers’ ingenious
and practical modification of
Malassez Hayems’ method for
microscopical proof of the
augmented number by careful
daily counting. In anmmia,
in protracted convalescence
from acute disease, in general
feebleness or debility, in ehlo-
rosis, where it also acts by
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cases of chlorosis with disordered menstrual function we shall
find the mist. ferri composita to be very efficacious in improving
the quality of the blood and gently stimulating the uterus to
resume its neglected duties. The sulphate of iron has some
influence in aiding the action of some purgative salts, as the
sulphate of magnesia. The preparations of iron are so very
numerous that no one but a student on the very brink of an
examination would think of burdening his memory with them
all, and we shall only refer, therefore, to those which form
part of the daily stock-in-trade of the practical physician.
Dialysed iron (liquor ferri dialysatus) has recently come
into fashion, and is said to be effective and well borne as a
tonie in dose of 5 to 20 min., whilst we are also told that if is
a good and readily procurable antidote in cases of arsenical
polisoning. .

Vinum ferri may be given in doses of from 3j. to 3ij.;
mistura ferri aromatica, %j. ad %ij.; mistura ferri composita,
Zj. ad %ij.; ferri carbonas saccharata, gr. v. ad 3j.; syrupus
ferri iodidi, mxx. ad 3ij. ; ferri et ammonii citras, gr. v. ad x. ;
ferri et quining citras, gr. v. ad xx. Liquor ferri acetatis,
mv. ad mxxx. ; liquor ferri acetatis fortior, mj. ad mviyj., are
recent additions to the British Pharmacopceia.

B, Tincturse ferri perchloridi myx.; spiritiis chloroformi
mxv. ; glycerini 3ss.; infusi calumbee ad %j. Ter die sumend.
Chalybeate mixture.

B, Misturs ferri compositee, decocti aloes compositi, aa 3ss.
Misce, fiat haustus ter die sumendus.

B, Magnesii sulphatis 3ij. ; ferri sulphatis gr. xxiv. ; acidi
sulphurici diluti 3ij.; infusi calumbe ad 3vii). Misce, fiat
mistura. Capiat cochlearia duo magna omni mane. Ferru-
ginous aperient. _ i )

B, Tinet. ferri perch. 3ij.; pot. cit. 5j-5 syrupi limonis
%Zjss.; aque ad 3ij. An agreeable combination.

Tron, as a rule, is best taken after a meal, but we must
warn our patient to avoid the neighbourhood of tea, as 1.;}1&
mixture of these two ingredients forms a species of ink which
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MERCURY.

caustic, in virtue of its free
nitric acid. Salivation has
occasionally followed its use.

Other preparations are oc-
casionally used externally for
skin diseases, syphilitic ulce-
rations, &e., and in virtue of
the destructive power which
all, but more especially eorro-
sive sublimate, exert over the
lowest forms of animal and
vegetable life. In virtue of
this power corrosive sublimate
is now used to carry out the
antiseptic process of Lister,
and in Germany it has almost
entirely superseded carbolic
acid for this purpose, the
great advantage which it pos-
sesses over other agents being
its non-volatility, Merecury,
being readily absorbed by the
skin, is frequently introduced
into the system by this
channel.

117

rations, and in uleerations
about the os and cervix uteri.

Calomel dissolved in lime-
water, and forming the fami-
liar black wash, is of great
service in venereal ulcerations,
either primary or secondary ;
and the same salt, in the form
of powder, may be dusted on
condylomata or corneal ulce-
rations with advantage. Cor-
rosive sublimate, in the form
of lotion, often checks trouble-
some ulcerations of the
throat ; and both this and the
various forms of mercurial
ointment are almost infallible
remedies for pediculi, or for
favus, tinea tonsurans, and
other skin diseases which are
known to depend on the
presence of minute vegetable
growths., We must remember,
however, that dangerous sym-
ptoms, and even death, have
occasionally been caused by
the absorption of the mineral
when thus applied.

Many chronic skin diseases
may be well treated by citrine
ointment. Goitre frequently
yields in India to the inunec-
tion of the biniodide, and M.
Marshall has highly recom-
mended the oleate of mercury
as an application to various
joint affections.
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The external application
of mercury, by the calomel
vapour bath or blue ointment,
having for its object the
production of constitutional

effects, will be econsidered
further on.

INnTERNAL AcTioNs AND Uses.

1. Brain and Nervous
System.— Mercury, pushed up
to the development of poison-
ous symptoms, produces a
curious condition of nervous
debility and tremors, which is
occasionally met with in work-
men who have been freely ex-
posed toits fumes in silvering
glass.

2. Circulation and Respi-
ration,— One form of mercury,
the perchloride, or corrosive
sublimate, acts as a cardiac
poison, distinetly lowering the
action of the heart, but the
other preparations have no
such influence. Mercurial
preparations, as a rule, when
largely given, cause an:mia
by destroying the red corpus-
cles of the blood, which, first
becoming spheroidal and of
deeper hue, finally lose their
cohesion, and dissolve. The
blood becomes more fluid, and
the fibrine less coagulable.

1. Mercury has been found
of most signal service in some
forms of advanced syphilitie
disease affecting the brain.,

2. An exception to this
general rule must be noted
in secondary syphilis with
angmia, where mercury un-
doubtedly inereases the pro-
portion of the red to the white
corpuscles. Mereury has been
strongly recommended as re-
moving congestive cedema and
promoting the absorption of
exudations in some forms of
bronchitis,
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Corrosive sublimate in small
doses, however, acts as a tonie,
and increases the number of
red corpuscles.

8. Secreting Organs. —
Stomach and Intestines. —
Mercurial preparations, and
more especially calomel, act
as purgatives, causing re-

peated greyish or greenish.

evacuations, the duodenum
being the portion of the gut
primarily acted upon. The
action of mercury on the liver
has provoked a good deal of
controversy.

Calomel and blue pill are
frequently used as adjuncts of
other purgative drugs.
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3. Ringer has shown that
the form of vomiting common
in children,where the stomach
rejects everything suddenly
and violently, may readily be
cured by # gr. of hyd. e. cretd
or # gr. of calomel every hour.
Minute doses of the per-
chloride are valuable in the
dysenteric diarrheea of chil-
dren.

Clinical evidence has most
distinctly proved, not only
that the well-known symptoms
of biliousness may be most
effectually removed by the old-
fashioned blue pill and black
draught, but that an increase
of bile may also be thus pro-
duced in the motions. This
has been explained by the
irritating influence of the
mercury on the duodenum, and
the consequent sweeping away
of the secreted bile, which,
under ordinary circumstances,
is well known to undergo re-
absorption from the intestineg,

Mercury has been supposed
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n checking the inflammations of serous membranes, and was
consequently invariably used in peritonitis, pericarditis, and
pleurisy ; but faith in this conviction has been a good deal
shaken of late, and the conventional calomel and opium does
not 50 often appear in prescriptions as formerly.

On the Continent much importance is attached to consider-
able doses of calomel in the early stages of typhoid fever, but

statistics do not seem to prove any decided advantage as aceru-
ing from this mode of treatment.

Drawsacks, MopE oF ADMINISTRATION, &C.

It is important to be familiar with the signs which indicate
when the mercurial treatment has been carried far enough.
The gums generally give the first token in a delicate red line
running along their margin, followed by pulpy thickening of
the interdental portions, and finally retraction from the feeth.
To this succeed a metallic taste in the mouth, an inecreased
flow of saliva, and a peculiar feetor of breath, and we generally
find that the very slightest ¢ touching * of the gums is sufficient
to show that the physiological effect of the mineral has been
attained.

Whilst a patient is undergoing a mercurial course we must
keep up his constitution with good diet, iron, and perhaps a
little stimulant ; for experience shows that mercury far more
speedily exerts its debilitating influence on weak persons or
those who are enfeebled by fasting.

We must therefore beware of its use in consumptive or
strumous persons, or in those who are suffering from Bright’s
disease or diabetes, and recollect that idiosynerasy may here
play an important part, and that some persons are much more
readily salivated than others, without known cause.

Children, more especially those under the age of two years,
are rarely if ever salivated, and only show the influence of the
drug by peculiar greenish stools ; but in the fortunately excep-
tional cases of its occurrence it is too often uncontrollable,
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cut, 100 parts ; digest in water 2,600 parts for 24 hours: and
add, meclosed in a linen bag, powdered sugar and alum, each
6 parts, calomel 4 parts, and cinnabar 1 part ; then heat in a
covered vessel placed in a steam-bath for three hours, stirring
frequently, and, near the end of the boiling, add anise and
fennel, bruised, each 4 parts, senna, cut, 12 parts, and
liquorice-root, cut, 12 parts. Express, strain, set aside for
some time, and decant to obtain 2,500 parts of clear liquid:
2,600 grammes of this are to be divided into 8 parts.

Decoctum Zittmanni mitius.—Take the residue left from
the preceding and 50 parts of sarsaparilla ; heat with water,
2,600 parts, for three hours, in a covered vessel placed on a
steam-bath, stirring frequently, and when near the end of the
boiling add lemon-peel, cinnamon, cassia, cardamom, and
liquorice-root, each, cut and bruised, 3 parts. Express and
operate as before to obtain 2,500 parts.

Mercury was detected by Wiggers in this decoction in very
small proportion. It should not be prepared in metallic
vessels, lest the mercurial in solution should be decomposed.

LITHIUM.
General Physiological Effects. Therapeutical.
Lithia forms a very solu- Lithia is therefore a valu-

ble salt with urie acid, pro- able remedy for gout and urie
bably in the blood, and there- acid gravel, given either in
fore prevents the deposition the form of effervescing lithia
of chalky formations in the water, lithii carbonas 3 to 6
grs., lithii citras 5 to 10 grs.,
or the benzoate, which is
Garrod’s favourite prepara-
tion, in 5 to 15 gr. doses.

It also causes an increase It therefore acts as a

in the urinary secretion. dinretic perhaps more power-
fully than any of the other

alkaline salts.

tissues.
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cous membrane, To this sue-
ceed colie, wrist-drop, and the
other symptoms mentioned
above, the post-mortem dis-
closing chronic catarrh of the
stomach and intestines, with
the deposition of the metal in
the bones, liver, kidneys,
brain, nervous and musecular
tissues.

Chronic lead poisoning has
occasionally resulted from
adulterated cider or from
water, and indeed in a variety
of ways, but is most common
in painters, who are brought
much in contact with the car-
bonate in the practice of their
business.

THERAPEUTICS,

sulphuric acid lemonade and
a liberal indulgence in fatty
articles of diet may act in
some degree as prophylactics.
Common salt is said to be a
good antidote, because lead is
eliminated from the kidneys
as a chloride.

MopeE oF ELIMINATION.

Liead is thrown out of the system by the urine, skin, bowels,

and milk.

MoDE oF ADMINISTRATION, &C.

If we wish to administer lead internally we generally
preseribe either the acetate or the pil. plumbi ¢. opio (1 gr. of

opium in 8), dose 4 to 8 gr.

Externally we find the liquor plumbi subacetatis dilutus
he most convenient form, but the glycerole and oleate are
also good preparations, and the British Pharmacopeeia has
lately added the glycerinum plumbi subacetatis to the list.
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the spinal cord, producing
great muscular weakness and
final abolition of reflex sensi-
bility.

2. Heart and Circula-
tion.—Moderate doses of the
nitrate raise the arterial
tension and slow the heart’s
action, and if the drug is
further pushed the pulsations
become weaker, still slower,
and finally irregular, before
the total arrest of movement
supervenes. Coagulation of
the fibrine is prevented, and
the red corpuscles are re-
strained in their functions
of oxygenation. Chlorate of
potassium in large doses (gr.
cl. in 24 hours) causes vomit-
ing, hsematemesis, delirium,
icterus, and coma, the urine
being of a chocolate colour,
and full of disintegrated blood
corpuscles.

Potassium salts cause the
blood, and secondarily the
urine, to become alkaline, and
any excess of uric acid may
thus become neutralised.
These salts are of great im-
portance for the nutrition of
the muscles and the blood
corpuscles.

8. Intestinal Tract.—
Chlorate of potassium mode-

THERAPEUTICS.

2. This has been supposed
to explain the beneficial action
of potash in acute rheuma-
tism, which is held to depend
on an excess of uric acid.
Much controversy has taken
place with reference to the
alkaline treatment of this
disease, but I am decidedly of
opinion that if large doses of
bicarbonate of potassium do
not shorten its duration, they
relieve symptoms, and lessen
the tendency to cardiac com-
plications. Potash acts well
also in gout and chronic
rheumatism by forming a
soluble salt with urie acid.

8. Chlorate of potassium,
in doses of from b to 20 grains,




POTASH,

rates excessive action of the
salivary glands, and assists
the healing of ulceration
about the gums, mouth, and
throat. The potassium salts
generally neutralise free acid
in the stomach and intes-
tines, and the nitrate in full
doses may cause death by
gastro-enteritis. Most of the
potassium salts are slightly
purgative, but only the acid
tartrate has any very decided
action of this kind, causing
as it does the abstraction of a
large quantity of watery fluid,
without, however, stimulating
the peristaltic movement of
the intestines. The sulphate
is also aperient in its action.

4. On Secreting Organs.—
It will be remembered that, in
speaking of acids, we referred
to a law which has been more
especially developed by Ringer,
and which explains their
power of checking acid secre-
tions., Alkalies have precisely
the opposite effect, arresting
the activity of glands furnish-
ing alkaline fluids, whilst they
directly stimulate those whose
secretion partakes of the op-
posite character.
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is an admirable remedy in
mercurial salivation, in vari-
ous aphthous conditions, and
in sore throat, whether pro-
duced by scarlet fever or
ordinary tonsillar inflamma-
tion, and a wash or gargle
may well be combined with
its internal administration.
In doses of from 120 to
300 grains, cream of tartar is
a good purgative, but is prin-
cipally used in combination
with jalap, which, by stimu-
lating the muscular move-
ments of the small intestines,
prevents the probable reab-
sorption of the watery fluid.

4. We can therefore readily
explain, on physiological prin-
ciples, why alkalies are so
useful in hepatic congestion,
why they may also stimulate
the pancreatic secretion, and
why their action is so bene-
fieial in cases of dyspepsia de-
pending on deficient supplies
of gastric juice. On these
principles, also, we may
readily understand the very
striking power possessed by a
weak solution of potash in
arresting the alkaline secre-
tion so freely poured out by
the skin in acute eczema,
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Hidneys. — Most of the
potassium salts, but more es-
pecially the acetate, nitrate,
citrate, and acid tartrate, are
diuretic, and the acetate, bi-
carbonate, and citrate being

converted into carbonate,
speedily render the wurine
alkaline. Elaborate experi-

ments have been made on
the more precise alterations
effected in the urine by the
potassium salts. Prof. Parkes
tells us that liquor potass®

inereases the  destruetive
metamorphosis of the nitro-
genous tissues, and their

elimination as urea, as well
as that of the sulphur in
the form of sulphates. The
acetate has been shown to
diminish the water, urea, and
earthy salts; whereas the
citrate, acecording to Dr. Nun-
neley, increases the water,
but diminishes the urea and
solids.

THERAPEUTICS,

Potassium salts are there-
fore good diuretics in heart
disease, chronic kidney affec-
tions, and various dropsical
accumulations ; and their ac-
tion is much more marked
under these conditions than
when administered to healthy
subjeets, since we have seen
that the acetate, which is
perhaps the most active of
the diuretic group, may even
check the elimination of water
from the kidneys during
health.  Dr. Roberts, of
Manchester, has proposed to
dissolve uric acid caleuli by
keeping the urine alkaline for
months with citrate of potas-
sium.

Potash may be used under other conditions. Thus in
asthma and bronchitis the inhalation of the fumes from thick
burnt blotting-paper soaked in a strong solution of nitm’rie. of
potassium is often effectual ; dissolving Ziv.in a pint of bmlyag
water, soaking the paper thoroughly, and when it is dry cuiftmg
into four-inch squares, which may be freely used, as failure
often results from too cautious administration and from the
paper being too thin, Brushing the surface of the paper over
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with tinet. benzoini and a combination of the nitrate with the
chlorate of potassium has been recommended, and the addition
of a little iodide of potassium is sometimes an improvement.
Chlorate of potassium is a useful ingredient in a cough linctus ;
the citrate is an agreeable febrifuge, and is valuable in many
of the feverish and dyspeptic affections of children.

Scurvy is held by some to be dependent on a deficiency of
potassium salts in the blood.

Poisonous Action.—Partly Antidotes.—Vinegar and
from depression of the heart, lemon-juice.
and partly from inflammation
of stomach and intestines.

Mope oF ELIMINATION.

The potassium salts, having a high diffusive power, pass
readily into the blood, and are given out by the urine, in
which the nitrate, chlorate, and sulphate reappear unchanged.

B, Liquoris potasse 3ij.; tincturse calumbee 3ij.; infusi
calumbe Z%vj. Misce, fiat mist. %j. ter in die. Antacid
mixture. :

B, Potassii bicarbonatis 3j.; potassii acetatis gr. xv.;
potassii nitratis gr. x.; aquse %i1j. Misce, fiat haustus quartis
horis sumend. This constitutes the ¢ full alkaline * treatment
recommended by Dickinson for acute rheumatism, and may
be prescribed in effervescence.

B Potassii chloratis 3j.; aque Zvj. Zj. ter die. In ul-
cerated mouth or gums, or mercurial salivation,

B, Potassii bicarbonatis 3ss.; aque 0j. A good lotion
in acute eczema.

B, Potassii acetatis 3jss. ; aceti scille 3iv.; decocti sco-
parii ad 3vj. Misce, fiat mist. %j. quartis horis. Diuretie
mixture.

B. Spiritis stheris nitrosi 3ij.; potassii nitratis gr, xx. ;
decocti scoparii iv. Misce, fiat mist. %j. ter die. Diuretic.
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B. Potassii tartratis acide 3iij.; sueci scoparii 3vj.;

aquae ad 3vj.

). ter die. Diuretic.

B, Potassii chloratis gr. xxxx. ; glycerini %Zss.; morphing

hydrochloratis gr. jss. ; syrupi ad Ziv.

3], prout res poseit.

Dr. Douglas Powell’s linetus for the chronie throat irritation

of consumptive patients.

The cyanide of potassium is now included in the B. P.

DIURETICS.

Diuretics stimulate and increase the flow of watery fluid
through the kidneys in various ways, which we may conveni-
ently classify under the following headings :—

Physiological.

1. Stimulating dinretics,
which act by directly exciting
or irritating the glandular
secreting structures of the
kidney.

9. Those drugs which
gtimulate the circulation,
called by Gubler vaso-motor
diuretics, causing increased
arterial tension, and thus
greater pressure on the walls
of the Malpighian bodies, by
which means transudation of
watery fluid is mechanically
favoured.

Therapeutical.

1. These are cantharides,
turpentine, colchicum,-squill,
nitrate of potassium, &e., and
they are rarely used, as they
are liable to produce pain,
strangury, and even hamor-
rhage.  Cantharides has,
however, been recommended
in some forms of chronic
albuminuria and in pyelitis.

2. The principal of these
are digitalis, Dbelladonna,
squill, and ergot; and they
are of service in various
dropsies, and perhaps most
especially in those which
depend on disease of the
heart.




DIURETICS,

8. We next come to the
saline diuretics, which, in
addition to some slightly
stimulating influence, have a
special power of absorbing and

holding watery fluids, which
they then carry with them
in their exit from the body.

4, Mechanical diuretics
must next be included in the
list ; and among the principal
of these we may mention
water, which acts by washing
the urinary tubules clear from
epithelium or casts which
block them under certain
conditions, and so allowing
secretion to be re-established.
Under this heading we may
also group those remedial
means which act indirectly
by relieving the kidneys in
various ways. Thus, when
congestion is present, local
bleeding, dry cupping, warm
fomentation, &ec., may be the
best diuretics. When the
kidneys are pressed upon by
agcitic fluid, a renewal of their
full function frequently follows
the operation of tapping, and
in many cases we may give
these organs temporary rest
by handing some part of their
duties over to the skin or the
bowels.
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8. In this group we include
the lithium, potassium, and
sodinm salts; and most of
them possess a double action,
being diuretic in small, and
purgative in large doses,
They are also used with
advantage in anasarca and
dropsical accumulations.

4. Dr. Dickinson has
shown how well copious
draughts of water act in the
acute desquamative nephritis
of children, on the mere
mechanical prineiple of sluic-
ing or washing out the ob-
structed tubules. The indirect
diuretics are often of most
gervice in renal disease, and
Christison, Gairdner, and

‘other good authorities have

always upheld the benefits to
be derived from the treatment
of Bright's disease in all its
stages by the less stimulating
forms of diuretics. A good
way of promoting the absorp-
tion of fluid effusions, and of
largely increasing the urinary
flow, is by placing the patient
on a very dry diet, and cutting
off as far as possible the
supplies of fluid.
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Diuretics are notoriously uncertain remedies, and many of
them have not the slightest power of increasing the flow of
urinary water during health. They also vary much in their
power of promoting the elimination of urea and other products
of excretion by the kidneys. They may be given either by
the mouth or by vapour, in which way oil of juniper acts
well ; or, as in the case of digitalis, they may be efficiently
used by cutaneous absorption. In their administration we
must observe the following rules. Give them freely diluted,
and, as a rule, combined with one another, several remedies
of the class seeming to act better than one, as in the famous
Guy’s pill. Keep the patient cool, so as to avoid any action
on the skin, and endeavour to prevent the bowels from coming
too freely into play.

SODA.

The sodium salts have none of the depressing aetion on
the heart which we have seen to be possessed by potash.

Locally we may use soda in acute eczema, as the hyposul-
phite in parasitic skin disease, where it acts in virtue of the
contained sulphurous acid, and as the biborate, or borax, as a
gargle, a lotion in pruritus and various skin diseases, and as
an application to ulcerations about the mouth. A saturated
solution of carbonate of sodium is said to be a very soothing
application to burns and sealds. The internal use of borax
occasionally causes an eruption of psoriasis, curable by arsenic.

Soda is not so much used internally as a remedy for gout
and rheumatism, because the urate of sodium is less soluble
than the urate of potassium ; but it is one of our best remedies
in those forms of dyspepsia with pain after food, weight at the
stomach, red fissured tongue, cough, palpitation, &e. The
hyposulphite is useful in sarcinous vomifing, and some
physicians have faith in the hypophosphite as a nervine tonie.
Dose, 5 to 10 grains. Sodii sulphis, gr. x. ad xv.

Chloride of sodium is a good emetie ; the phosphate and




=, ., = M -
" 1
a ] | = | c
I | L4 i i 1
1 = w5 T 5
i i










144

emetics are prompt in their
action, and cause little nausea
and depression; and the prin-
cipal members are sulphate of
zine, sulphate of copper, car-
bonate of ammonium, mus-
tard, common salt, &e.

THERAPEUTICS.

antimony, apomorphia, vera-
tria, delphinia, &e.

The reflex chain then being established by which the mus -
cular apparatus causes vomiting, we must next consider the

various steps of the process.

Physiology of Vomating.

1. In the first place the
cardiac sphincter must be
relaxed, or no vomiting can
take place, and the persistent
contraction of this structure
may account for many cases
of distressing retching.

9. The actual contraction
of the walls of the stomach
itself must be supplemented
by that of the abdominal pa-
rietes. .

8. The diaphragm de-
geends and becomes fixed.

4. The glottis is closed, so
that the various muscles com-
pressing the stomach act be-
tween two fixed points.

5. As vomiting cannot be
effectually accomplished if the
stomach is quite empty, under
these circumstances the pa-
tient generally swallows a

Therapeutics.

Emetics are used to empty
the stomach in cases of poison-
ing, and here we invariably
employ the direct class, such
as sulphate of zine, mustard,
salt, &e. If the patient be
unable to swallow, we may
attain our object by the sub-
cutaneous injection of apo-
morphia, They are also of
service in some forms of dys-
pepsia and to clear the sto-
mach in intoxication, and for
the relief of the convulsions
of infaney, which often depend
on irritating articles of diet.
The regular use of the sto-
mach-pump at stated intervals
has proved useful in cases
of dilated stomach with sar-
cinous vomiting and serious
digestive derangement.




EMETICS.

certain quantity of air, so as
to distend the viscus.

1. Action on Brain and
Nervous System.— Emetics
may cause some congestion of
the brain by the obstructed
venous return from the neck
during the act of vomiting.

9. Circulation and Re-
spiration.—They have a seda-
tive action on the heart.

As the respiratory is close
to the vomiting centre, the
breathing generally becomes
sighing and irregular during
the act of vomiting; but in
addition to this thereis an in-
crease of secretion from the
pulmonary mucous membrane,
and the compression of the
lungs forces retained mucus
out of the bronchial tubes.

8. Organs of Secretion.—
By the pressure exerted on the
intestines, some slight purga-
tive action may result, and
prolonged vomiting always
leads to the discharge of bile
from the stomach by the me-
chanical squeezing of the liver
and gall-bladder.

Cutaneous.—Emetics in-
variably cause free perspira-
tion during their action, as
well as an increased flow of
saliva,
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1. We must therefore
avoid their use in apoplectic
cases.

2. Emetics are of great
service in clearing the lungs
in bronchitis, and in getting
rid of the false membrane in
croup and diphtheria, and they
may thus be said to act as
expectorants. We had here
best use such emetics as ipe-
cacuanha and tartarised anti-
mony, which combine an ex-
pectorant action.

3. Emetics may therefore
be said to act as cholagogues,
and may be of great service in
stimulating the action of the
liver, and removing inspis-
sated secretions from the gall-
bladder. Some authorities
hold that it is good practice
to give an emetic as early as
possible at the outset of fevers,
such as enteric; and it has
been suggested that the fever
poison is retained at this stage
in the bile, and may be ex-

L






ALCOHOL.

the funetions of that structure,
causing indisposition foractive
exertion, as well as actual
want of power. This has
been proved by the experience
of eampaigns, but more especi-
ally that in Ashantee, where
it was found that aleohol dis-
tinetly diminished the power
of bearing fatigue, and also
by the experiments of Parkes,
which showed most conelu-
sively that 2 or 8 ounce doses
of spirits, given several times
perdiem to a couple of healthy
‘men engaged in laborious
work, caused a slight primary
increase of energy, but a
secondary well-marked indis-
position for muscular exertion,
with actual diminution of
bodily vigour. Dr. Wilks has
also drawn attention to a re-
markable series of cases in
which paraplegia, with numb-
ness, angesthesia, and violent
shooting pains, have been
caused by the excessive and
long-continued use of aleohol.

Onthesympathetic system
the effects are somewhat
varied; for although the dila-
tation of certain vascular areas
must depend on paralysis of
these nerves, there seems no
doubt that, as Binz hasshown,
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active muscular exertion, and
it is therefore well to advise
sportsmen, soldiers, and others
who are about to undergo
severe bodily fatigue, to re-
gerve all stimulant until their
day’s work is over, when it
may be of real service. In
the Ashantee campaign a ra-
tion of rum on reaching camp
at night seemed to revive the
men after their labours.

In those cases of chronic
alcoholie poisoning described
by Wilks, we must follow his
advice, and entirely cut off all
supplies of strong drink.

L 2
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aleohol in inflammatory con-
ditions stimulates the sympa-
thetie, contracts the arterioles,
and prevents that migration of
the white corpuseles which
constitutes the essence of this
morbid process. The chronie
abuse ofaleohol causesnervous
tremors and debility, gradually
leading up to that semi-mani-
acal state known as delirium
tremens, in which the victim
is haunted by the constant
presence of spectral illusions,
preventing sleep, and finally
wearing him ouf if unchecked.
The brain, like most of the
internal organs of the body,
suffers in aleoholism from the
contraction of new areolar tis-
sue pressing upon and oblite-
rating some of the nervous
elements.

2. On Heart and Circula-
#ion.— Alcohol in moderate
doses has a stimulating influ-
ence on the heart, and dilata-
tion of the peripheral vessels
and of those of the brain is
produced.

In chronic alcoholism we
find a degenerated condition of
the larger vessels, known as
atheroma, and valvular disease
of the heart and aneurism are
therefore frequently met with,

THERAPEUTICS,

This is, no doubt, one ex-
planation of the beneficial
action of aleohol in some cases
of acute inflammation.

The treatment of delirium
tremens consists most essen-
tially in withholding all
stimulant, in keeping the
patient in a cool, quiet, dark
room, in foreing him to take
small and oft-repeated sup-
plies of nourishment, and in
cautiously preseribing nareco-
tics, of which chloral hydrate
ig the best.

2. To its action on the
cireulation, however, we must
ascribe a good deal of the
beneficial influence of aleohol
in the treatment of disease.
When the powers of life show
signs of failing, when the first
sound of the heart grows weal,
the pulse feeble, compressible,
and irregular, when syncope
threatens, and delirium is be-
ginning, theindications for the
administration of alcohol are
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3. Respiration and Tem-
perature.—The old observa-
tions of Liebig seemed to show
that aleohol was arespiratory
food, and was largely burnt off
in the lungs, thus aiding in the
production of animal heat. It
is now found, however, that
partly, at least, under its use
the earbonie acid given off from
the lungs is diminished from
its retention in the lungs, and
that the body heatis lowered.
When but small doses are
taken, only a slight cooling
effect is produced, whilst large
quantities may reduce the

complete, and it will be found
to act well when the tongue
moistens, the pulse gains in
volume and regularity, sound
refreshing sleep is obtained,
and the temperature falls. It
is, of course, difficult to lay
down exact rules as to the pre-
cise stage of fevers at which
we may best preseribe aleohol,
but ordinarily we should do so
in typhus about the seventh
day, in typhoid the twelfth, in
small-pox when the secondary
fever is developed, and in acute
inflammations generally when
the heart begins to fail and
the nervous system to show
indications of debility.

3. This lowering of tem-
perature must also be ex-
plained by diminished tissue
metamorphosis, by radiation
of heat from the dilated vessels
of the skin, by a partial arrest
of the oxygen-bearing function
of the red corpuscles of the
blood, as well as by the para-
lysing influence of the aleohol
on the protoplasm of the heat-
producing cells, as illustrated
by the way in which it checks
the action of yeast (Binz).

That some of this action is
chemical is proved by the fact
that aleohol lowers post-mor-
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effect being due to aparalysing
influence of the drug on the
ganglionic centres of the sen-
SOTY Nerves.

The reflex functions of the
cord are algo lulled to slumber,
and if the inhalation is pushed
too far, paralysis of the re-
spiratory cenfre may ensue.
Its inhalation under ecertain
cireumstances is apt to excite
erotic sensations in women,
and to lead them to bring un-
founded accusations against
medical men.

2. Heart and Circulation.
—On the heart the influence
of chloroformis at first slightly
stimulating, the pulse becom-
ing quickened ; but secondary
depression follows from a pa-
ralysing influence on the sym-
pathetic ganglia, the pulsenow
growing slower, and the arte-
rial tension becominglowered.

8. Respiration and Tem-
perature. — The respiration
tends at first towards in-
creased rapidity, but if the in-
halation is pushed so far as to
affect the respiratory centre,
the breathing grows slower,
and finally ceases. We usually
observe some tendeney to per-
spiration attending chloroform
inhalation, and a consequent

thesia,” in which he is pro-
foundly insensible, with con-
tracted pupils ; and finally we
reach that of ¢narcosis,” in
which the face becomes con-
gested, the pupils dilate, and
stertorous breathing sets in.
Chloroform inhalation is used
during its first stage to alle-
viate the pain of child-birth,
it being found that full anss-
thesia under these -ecireum-
stances is apt to relax the
uterine muscular tissues, and
not only to check their con-
traction, but to predispose to
future haemorrhage.

During the second stage
chloroform is used for the
purpose of obtaining full and
complete insensibility to pain
during the performance of
operations ; and this invalu-
able property has deprived the
practice of surgery of much of
its former horrors.

We also employ it freely
to relax muscular tension and
spasm, and so facilitate the
reduction of hernia and dislo-
eation; for diagnostic pur-
poses, in order to dispel phan-
tomic uterine tumours, as well
as to enable us to malke a
careful examination of ex-
tremely painful parts.
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whilst the blood still flows
rapidly from the arterial
system through the -capil-
laries into the veins. When
the ansmsthesia is complete,
both reflexes are paralysed,
and circulation remains un-
affected by any impression
made wupon the sensory
nerves,

It seems highly probable,
however, that, in accordance
with the views of Syme, Lister,
Chiene, &ec., fatal accidents
from chloroform are not so
liable to proceed from the
heart as (2) from the respira-
tory function ; and this mode
of fatal accident has been
again subdivided into two
headings : 1st. Death by
apneea, or stoppage of the
breathing, from nervous in-
fluence or mechanical causes.
2ndly. By suffocation from
excessive formation of car-
bonic acid in the blood. Of
these, the first is by far
the more common, and is
often caused by falling back
of the tongue, or by paralysis
of the intrinsic muscles of
the larynx, closing the glot-
tig. It therefore follows that
whilst engaged in adminis-
tration of chloroform, the

THERAPEUTICS.

foreign observers, has not
been tried in this country.

Chloroform accidents de-
pending, in a great majority of
cases, on failure of respiration,
we must endeavour to re-
excite this function by cold
sprinkling or ammonia vapour,
but most hopefully by the
steady and persevering use of
artificial respiration. Always,
however, see that no mecha-
nical hindrance to breathing
exists, and more especially
take care to draw the tongue
well forward, for this will act
purely mechanically, or by
pulling the epiglottis forward
and thus opening the glottis
by the traction made on the
aryteno - epiglottidean mus-
cles. The same object may
be attained by raising the chin
and drawing it forcibly away
from the spine.

Galvanie stimulation of the
phrenic nerve has been recom-
mended, and several appa-
rently hopeless cases have
been saved by the process of
inversion as originally pro-
posed by Nélaton.

The inhalation of nitrite
of amyl has also been re-
commended as averting the
asphyxia of pulmonary stasis,

. S
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inhalation, but keep the towel firmly applied to the face until
calm sleep is produced, or the slightest indication of stertor is
heard. Complete anmthesia is proved by abolition of reflex
action, as shown by insensibility of the eye, by muscular relaxa-
tion, and by insensibility to pain,

When the operation is over, let the patient recover naturally,
and do not disturb his sleep by the purposeless towel flickings
so frequently to be seen in operating theatres.

As regards the quantity of chloroform to be used for each
inhalation, it is impossible tolay down any rule, for the incon-
veniences occasionally met with seem to bear no sort of propor-
tion to the dose of the anssthetic. If the chloroform be of good
quality, it is safer, as shown by Brunton, to giveit freely, and
it 1s better to trust to our own care and skill than to the fancied
safety of inhalers. It can never be possible to deprive an
unnatural condition like profound ansesthesia of all dangers,
and even the theoretically safe instrument of Clover, with its
guaranteed 8 per cent. of chloroform vapour, has been shown
to be not absolutely free from risks.

It would be very satfisfactory could we lay down any laws
for our guidance in anticipating danger from chloroform inhala-
tion in any special class of cases, but this unfortunately we
cannot do. It is now well known that neither organic disease
of the heart nor conditions of extreme debility are contra-
indications ; and although fatty heart is frequently discovered
post mortem, we cannot absolutely state that this is not a mere
coincidence, nor can we pretend to diagnose such degeneration
with any certainty during life. Some authorities believe
that chloroform is more dangerous to the old than to the
middle-aged or young, and there seems no doubt that habitual
topers are brought under its influence with considerable diffi-
culty.

Chloroform is most generally given internally under the
form of the spiritus chloroformi, or chloric ether, or the com-
pound tineture in which it is very pleasantly combined with
cardamoms, in doses of from mx. to 3j., or we may make a
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early stage of amyl inhalation
the respiration is hurried, but
when the administration is
further pushed the breathing
becomes slower, and finally
extinguished, from the arrest
of the corpuscular action
noted above, and from a para-
lysing effect on the respira-
tory mervous centre. The
temperature tends to fall,
from the diminution in the
process of oxidation.

IV. On the Digestive
System. — The presence of
sugar in the urine has been
observed during amyl inhala-
tion, this being probably due
to dilatation of the hepatie
vessels.

THERAPEUTICS,

oxysm of spasmodic asthma,
acting, no doubt, by relaxing
the muscular walle of the
bronchial tubes, and it has
also been confidently recom-
mended as an efficient remedy
for whooping-cough, an asser-
tion which my own experi-
ence does not confirm.

IV. Amyl has been theo-
retically recommended in
cholera ; but there is no
special evidence in its favour,
and it is said that sea-sick-
ness has occasionally yielded
to its use.

MopeE oF ApmiNisTraTION, CAUTIONS, &C.

Amyl is now known to act much more speedily and effec-
tually when inhaled than when taken by the mouth, and from
2 to 5 drops placed on a handkerchief are cautiously drawn
into the lungs until the characteristic flushing is produced.
It may be very conveniently used in glass capsules, which the
patient can carry readily about with him. Remember that it
is very apt to deteriorate by keeping, and that the druggist’s
stock must frequently be renewed.

No special accidents are recorded as having arisen from
its use; but the caution seems a reasonable one, not fo
recommend it rashly to old persons with brittle or caleareous
arteries, as the sudden alteration of calibre might be attended
with danger. Possibly also it might be advisable not to
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been known to follow a single
dose of 80 grains, considerable
caution must be exercised in
its use, the very uncertainty
of its action warning us always
to feel our way with great
care, Cases of recovery have
been recorded after quantities
of 320 and 165 grains respec-
tively, but, on the other hand,
sudden death has occasionally
followed a very moderate dose ;
or again, death may ensue
from paralysis of the respira-
tory centre, with coma and
gradual suffocation; and
finally a series of cases has
been recorded in which sym-
ptoms arose akin to blood-poi-
soning, with purpuric and
seorbutic eruptions, uleeration
of gums, and great prostra-
tion, ending in death.

THERAPEUTICS,

tendency to death. We must
endeavour to restore the
heart’s action by warmth and
stimulants ; promote breath-
g by irritation of the surface,
galvanism, and artificial re-
gpiration ; eounteract the ra-
pidly lowering temperature, on
which so much danger de-
pends, by warmth ; and finally
employ physiological anti-
dotes, such as atropia and
strychnia.

One case is on record in
which very alarming sym-
ptoms caused by taking 370
grains speedily yielded to two
subcutaneous injections of
strychnia.

Cavrions, MopE oF ADMINISTRATION, DosE, &c.

It is recommended that re-crystallised chloral only should
be preseribed, as the commercial article is liable to be con-
taminated with impurities and the results of decomposition.
Liebreich holds that many of the ecommonly described bad
effects of chloral are due to impure preparations, which are
unfortunately only too effectually masked by the syrups now
in such general use. It is easy to detect impurity of the
crystals, which should not be acicular in form, and cake
chloral should always be distrusted.

The use of chloral requires caution, as many instances of
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There seems no doubt that chloral acts more powerfully in
persons whose blood is strongly alkaline, and Prof Konig
found that the previous administration of sodium bicarbonate
heightens the narcotic effect. In this way is explained the
great susceptibility to the action of chloral noted by Dr.
Russell, of Glasgow, in typhus fever. Liebreich believes it to
act unfavourably in acute rheumatism, on aceount of the acid
state of the blood. He recommends us never to give it on an
empty stomach, nor to combine it with milk,

Considering the undoubted fact that not only dangerous
symptoms, but even death, have followed a dose of 80 grains,
and even of 10 grains, we must begin, as a rule, with 20 grains,
or a smaller quantity, to be repeated as occasion requires. In
labour give one dose of gr. xv., repeated if necessary in two
hours. We must remember, however, that the nareotic action
of chloral is not invariably exhausted in the single sleep to
which it originally gives rise, but it may be held over until
next night, so that our best practice will be to give a full dose
only once in the forty-eight hours. The taste and smell of
chloral being pungent and disagreeable, we must endeavour
to render our prescription as palatable as we can. The syrup
contains 10 grains to the drachm. Or we may use the follow-
ing formula :

B. Chloral hydratis gr. xx.; syrupi aurantili 3j.; aq.
menth, pip. ad %ij. Fiat haustus hord somni sumendus.

As an injection for anatomical subjects we dissolve about
90 grains in water. By rubbing together powdered camphor
and chloral hydrate, a fluid of syrupy consistence is obtained
which forms a useful application in neuralgia, prurigo, &e.

For preserving anatomical preparations, gr. v. ad 3j.; as
a dressing to wounds, ulcers, &c., gr. xv. ad %].

In eczema gr. I1x. to an ounce of lard.
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the way in which Lister’s method is applied :—* Take as an
example of an operation the removal of a fatty tumour :

‘ The patient having been brought under the influence of
chloroform, or other anmsthetic, the skin over the tumour, and
for some distance in the vicinity, is thoroughly purified from
any active dust by washing it well with a solution of carbolic
acid 1-20. The surgeon and his assistants also well wash
their hands in 1-40 carbolie lotion, while the instruments are
put to soak in 1-20; a towel is arranged close to the tumour,
generally on the part of the table between the operator and
the patient, which towel has been well soaked in 1-20 carbolie
lotion, and is meant as an antiseptic basis on which instru-
ments may be laid during the course of the operation without
any fear of their contamination. This towel is so arranged
as to be within the cloud of spray. A spray being now made
to play over the part from a convenient distance. the surgeon
makes his incisions, removes the tumour, ties the vessels with
catgut, introduces a suitable drain, stitches up the wound, and
applies a piece of protective lint, little larger than the wound,
the protective being of course dipped in the 1-40 carbolic solu-
tion ; outside this is applied a piece of wet gauze, consisting
of several layers of loose gauze, which has been soaking for
some time in the 1-40 carbolic solution. This wet gauze and
protective are called the deep dressing. The wet gauze must
overlap the protective in all directions. Then any remaining
hollow is filled up with loose gauze, and outside the whole a
gauze dressing is fixed. This dressing consists of a piece of
carbolic gauze of suitable size, folded in eight layers, and
having the macintosh placed beneath the outermost layer,
with the india-rubber side inwards. The dressing is fixed
by means of a bandage, and when this is accomplisheld the
spray may be stopped. Then around the edge of the dressing an
elastic bandage is applied so as to keep the edge constantly in
contact with the body, and to allow no interval to occur
between the dressing and the skin during the movements of
the patient. The elastic is carefully fixed to the edge of the
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dressing by means of safety-pins. In the after progress of the
case the dressing is changed according to the amount of dis-
charge, though in no instance is it left longer than eight days.’

Physiological,

Carbolic acid is an nrita-
ting substance, and, if applied
sufficiently long to the skin,
will cause sloughing.

It has, however, undoubted
local anesthetic properties.

It is also readily absorbed
through the skin, and Conti-
nental observers describe dan-
gerous results as frequently
following its use in antiseptic
surgery. These, however, are
rarely, if ever, met with in
British practice ; Mr. Cheyne
telling us that serious sym-
ptoms have only twice oc-
curred in Prof. Lister's prae-
tice. This he aseribes to the
fact that the acid is brought
as little as possible in contact
with wounds.

Therapeutical.

Although carbolic acid
may be of use in correcting
faetor, it is too irritating to
malke a good lotion for wounds
or uleers. It has been used as
a caustic in some ulcerative
affections, as lupus. It has
been recommended as a local
anmsthetic during small opera-
tions, and to deaden the pain
of some caustic applications.

We must therefore remem-
ber that symptoms of poison-
ing may readily be produced
by the application of carbolic
acid over any considerable
cutaneous area.

The inhalation of carbolie
acid, its local application by
spray, or the diffusion of a 20-
per-cent. solution in spray
through the room, has proved
very useful in whooping-
cough; and the baecillary
theory of phthisis naturally
suggests the destruction of the
active agents in producing the
diseage by this or some other
form of antiseptic inhalation.
For which cases Dr. R. J.
Lee has invented a very con-
venient form of inhaler,
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ABSORPTION AND MopE oF ELIMINATION,

Aconite is rapidly absorbed, and given out probably by the
nrine. The alkaloid aconitine, if accidentally blown into the
eyes or respiratory passages, causes well-marked conjunctival
and bronchial irritation. Prof. Gubler, of Paris, values it
very highly in neuralgia of the fifth nerve, which he has
never known to resist a quarter of a milligramme of the
nitrate of aconitine, corresponding to one-half milligramme of
the pure drug. He thinks we distrust the drug too much,
but draws attention to a peculiar preecordial disturbance,
with palpitation and cardiac irregularity, rarely following its
use, and warns us never to employ it in heart disease. The
areat danger attending the use of aconitine is the variation in
its commercial forms, the English being usually seventeen
times stronger than the German alkaloid.

CauTrions AND MoDES oF ADMINISTRATION.

The very poisonous nature of aconite renders caution
necessary in its use, and we must preseribe 1t with great
care in old persons, or where any suspicion exists of feeble-
ness of the heart’s action. In sound constitutions, however,
and more especially in the case of children, we may use it
with freedom, often obtaining most gratifying results.

It is essential to encounter the inflammation at an early
stage, before structural changes have set in; and it is im-
portant to combine a little stimulant with the drug. In very
acute cases, our best praetice will be to give the tincture in
small and very often repeated doses, carefully watching the
effect on the pulse. One drop every ten minutes, half hour,
or hour will be the best arrangement during the first day,
after which every two hours will be a sufficient interval,
the thermometer giving us meanwhile reliable information
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regarding the progress of the inflammatory condition. In
Jacial newralgia, also, we shall obtain the best results by
drop doses repeated at very short intervals, and in no case is
1t well to overstep a maximum dose of five minims.

The alkaloid aconitine is occasionally used as an external
application in ointment, containing gr. j.—ij. to the ounce, but
1t 1s not only very expensive, but dangerous, on aceount of its
extreme physiologieal activity. The liniment of the P. B. is
an excellent and reliable preparation, and very useful in

neuralgia and rheumatism.

Poisonous Properties.

Aconite may kill either by
direct cardiac syncope, or, if
the action be less rapid, by
respiratory failure. Great
muscular weakness is noted,
the heart’s action becoming
feeble and irregular, the face
pale, the body bedewed with
clammy sweat, the pupils first
contracted, and then dilated
shortly before death closes the
scene., The resemblance of
aconite root to horse-radish
has afforded several lament-
able opportunities of studying
-cuses of accidental poisoning.

Antidotes.

In poisoning by aconite,
we must endeavour to sustain
the flagging action of the
heart by giving stimulants,
and keeping the patient most
rigidly in the recumbent pos-
ture, as death has oceurred
from syncope produced by
suddenly sitting up in bed.
Digitalis has been proposed
as the physiological antidote,
bracing up and restoring the
contractility of the heart
muscle, 20 minims of tine-
ture being administered hypo-
dermically.

PODOPHYLLIN.

Locarn AcrioN.

Podophyllin cannot penetrate the unbroken cuticle, but
‘experiment has shown that it exerts its purgative influence

when applied to a raw surface.
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effect 1s due to ‘a direct action
of their molecules upon the
hepatie cells or their nerves.’
1t 18 mnteresting to observe,
as noted by Rutherford: 1.
¢ That when a substance pro-
duees purgation, but does not
stimulate the liver, it dimi-
nishes the secretion of bile.’
2. ‘ That when a substance
stimulates the liver as well as
the intestinal glands, a mode-
rate dose increases both the
hepatic and the intestinal
secretion, the effect on the
former being most marked in
the earlier part of the experi-
ment, and diminishing as the
purgative effect increases ; but
an excessive dose, by produe-
ing a violent purgative effect
early in the experiment, may
occasion nothing but dimi-
nished secretion of bile.’

In addition to drugs be-
longing to the actual purga-
tive class, we have many in-
direct remedies which act with
considerable efficiency. Thus
we may use enemata, cold
to the abdomen, mechanical
kneading of the parietes, elec-
tricity ; we may stimulate the
muscular tissues to contrac-
tion ; or we may cause a pur-

THERAPEUTICS,

Among the stimulating
class we may mention strych-
nia, nux vomica, ergot, sul-
phate of iron, &c., and these
are very efficient in combina-
tion with mild purgatives,
where constipation depends
on a lax or weakened state of
the intestinal walls.

When spasm or irregular
contraction prevents free ac-
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coming generally stimulated,
and the imagination more
vivid. To this, however,
rapidly succeeds a dulling or
deadening effect, drowsiness
supervenes, and deep sleep
finally sets in, from which the
patient wakes within a period
of time proportioned to the
quantity of the drug admin-
istered. Headache, dryness
of the mouth, and digestive
disturbance are frequently
experienced, and idiosyncrasy
may in some rare cases inter-
fere materially with sleep by
bringing into special promi-
nence the exciting or stimu-
lating properties of opium.
It is not quite clear in what
precise way the narcotising
influence is in this instance
produced ; but analogy would
lead us to believe that con-
traction of the cerebral vessels
imitates natural sleep by in-
ducing an an®mie condition
of the grey matter of the
brain. This might appear to
be contradicted by the deep
cerebral congestion noted in
the victims of opium poison-
ing ; but Hammond has shown
by experiment that whilst
the brain is ansmic in sleep
caused by a large dose, as the

as typhus and typhoid, where
delirium and sleeplessness
constitute truly dangerous
complications, in delirium
tremens, in the later stages
of severe small-pox, in me=
ningitis, acute mania, and in
numerous other diseased con-
ditions which the reader can
readily recall, this invaluable
drug does most essential ser-
vice by procuring sound and
refreshing sleep. It would
clearly be outside the scope
of this little book to go into
any exhaustive discussion on
the varied uses of opium as a
narcotic in disease, and we
must refer our readers to the
numerous and excellent works
on the practice of medicine,







ll

204 THERAPEUTICS,.

3. The reflex funection of
the spinal cord is at first
slightly increased, but sub-
sequently becomes lessened
mm degree, and the respiratory
centre is weakened and finally
paralysed. In cold-blooded
animals, as the frog, in which
the cerebral are subordinated
to the spinal functions, opium
causes most violent tetanic
convulsions, and this has
been observed in children.

4. The sympathetic system
of nerves is also primarily
excited, and secondarily de-
pressed.

II. Vascular System.—
The action of the heart is at
first slightly quickened, but
afterwards its beats become
slower, the pulse fuller and
firmer, and the arterial tension
1s raised, this effect being con-
sidered due to an influence on
the cardiac inhibitory nerves.
It is noted, however, that
shortly before death, in cases
of opium poisoning, the pulse
becomes feeble, rapid, and
irregular. The stimulating

over certain forms of obstinate
uleeration must also be due
to some nervous influence,

8. Opium, having the
property of arresting the
muscular action of various
organs, is our sheet-anchor
in those terrible cases where
rupture of the intestine,
bladder, or uterus has oc-
curred, and where the only
possible chance of recovery
consists in the most perfect
rest of the viscus, encouraging
the healthy process of repair,
and preventing the escape of
nritating secretions into the
peritoneal cavity.

II. The subeutaneous in-
jection of morphine has been
advised by Dr. Clifford Allbutt
in angina pectoris, palpitation,
and various painful eardiac
conditions. Itscontractingin-
fluence on the small vessels
explains the antiphlogistic
effect of opium in cases of
peritonitis and other inflam-
matory conditions, as well as
its power of checking coryza
in its early stage. It also acts
well as an astringent in some
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can take very heavy doses, whilst others are poisonously affected
with unexpected rapidity. We must specially remember that
children always bear opium badly, one drop of laudanum having
proved fatal to an infant; that anemic persons also are said by
Traube to be readily susceptible, To gunard ourselves as far as
possible from risk, we shall do well to begin with a moderate
dose, and invariably to ask our patient whether he has ever
taken it before.

As the system seems rapidly to accustom itself to the use of
opium, we require gradually to increase the dose, and so com-
pletely do persons habituate themselves to the pleasurable
sensations derived that they willingly brave the resulting lan-
guor and digestive disturbance, and take it in enormous quan-
tities. De Quincey used to take as much as 820 grains daily,
and from half a pint to a pint of laudanum is by no means an
uncommon daily allowance. Although the Turks, Chinese, and
Hindoo races are the prinecipal vietims of this habit, much
opium is also consumed in this way in some parts of England,
and moderate opium-eaters abound in all ranks of society. We
must therefore be very careful to warn our patients from time
to time of the absorbing nature of this practice, and of its
enervating effects on mind and body and although it seems
evident that good health is not altogether incompatible with
moderate opium-eating, and that its use by smoking is far more
deleterious, still there is abundant evidence of the general
lowering tendeney of the habitual use of this drug as an act of
mere self-indulgence.

As regards the various pharmaceutical preparations of
opium, when we wish to produce sleep we generally prescribe
the tincture in a medium dose of mxxx., the pil. sap. co. (gr.
v.), or the extract (gr. j.) ; whereas, if we merely wish to relieve
pain, smaller doses may prove sufficient.

The astringent action is best secured by small doses, which
bring the stimulant properties of the drug into play; and an
incipient coryza may often be checked by 5 or 10 minims of
laudanum taken at bed-time.
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The respiration may become irvegular from a depressing
action on the vagi.

The functions of the spinal cord are stimulated, and hence
we occasionally meet with restlessness and museular twitch-
mgs, which in some of the lower animals run on into true
convulsions.

Irritability of the bladder is often observed, and trouble-
some itching of the skin, depending, in some cases, on the
development of a minute papular or vesicular eruption. Some
years ago a favourite mode of using morphine was by what is
kmown as the endermic method, in which the powder was
sprinkled over the raw surface of a blister; but this has now
been almost entirely superseded by the hypodermic syringe.
This ingenious little instrument enables us to injeet a small
quantity of morphia in solution beneath the skin, and the re-
lief to suffering is usually immediate, and sometimes perma-
nent. It matters little whether we introduce the remedy into
the immediate neichbourhood of the painful spot, our only
caution being to avoid the vieinity of large blood-vessels or
nerves, and to plunge the nozzle of the syringe fairly through
the skin into the adjacent cellular substance. Some smarting
usually follows the entrance of the fluid, and inflammation
and abscess may occasionally be produced ; but these aceidents
are rare, and the sting of the primary puncture may readily
be obviated by freezing the skin with ether spray. These in-
jections are now very largely practised for the relief of pain,
and more especially in facial neuralgia, seiatica, lumbago, in
the passage of biliary or renal caleuli, in cancer, and a vast
range of diseases in which acute suffering is the main sym-
ptom, we are enabled to give our patients temporary and
sometimes permanent relief. So great, indeed, is the popu-
larity of this mode of treatment, that a new school of opium-
eating, so to speak, has been formed, and morphia injections
have unfortunately been practised to a great extent as a mere
development of self-indulgence. 'We must, of course, be very
careful not to give even the most casual or indirect encourage-

ment to such disastrous habits.
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Its great advantage over opium is, that it can be freely pushed
without causing narcosis. We may give gr. 1 to gr. 2 thrice
& day until drowsiness supervenes, or the sugar disappears,
and from gr. x. to gr. xv. have been daily administered with
benefit.

2. Narceime possesses only one-eighth of the nareotic pro-
perties of morphine, and is never used in medicine.

3. Cryptopia is one-fourth as powerful as morphia, and in
addition to its hypnotic properties it causes in the lower
animals peculiar illusions of vision, with a tendency to con-
vulsive action. It also is never used.

4. Thebaia is purely excitant, and in doses of 1 grain it
causes tetanic spasms.

5. Narcotina has no narcotic properties, but has some
power as an antiperiodie.

6. Papaverine is narcotic.

7. Meconine is feebly narcotic.

Apomorphine, which is prepared from morphine, is a
powerful emetic, occasionally used by subeutaneous injection,
in doses of 5 gr.

NARCOTICS AND ANODYNES.

Narcotics, as the name implies, are those remedies which
cause sleep, and they do so by imitating the normal physio-
logical arrangement of that condition and producing an
angmic state of the cerebral hemispheres. Why they act in
this seleetive way on the brain is not very clear ; for although
opium contracts the blood-vessels, thus arresting nearly all
gecretion, chloral has a dilating effect, and pot. bromid. has
not been proved to have any special action on the circulation
at all. Bernard’s theory of independent vascular areas acted
on by special drugs only removes the difficulty further back, as,
of ecourse, we are totally unable to explain why one drug affects
one region or function, and another another. DBut, whatever

T e ___.h_.n.-‘-J
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the explanation may be, we all gratefully aclkmowledge the
enormous benefits derived from the control over the reparative
process of sleep which these remedies aftord us, and & reason-
able mode of division seems to be into—1st, direct narcotics ;
ond, indirect narcotics. As a general rule, we must exhaust
all the resources of class 2 before we have recourse to class 1,
remembering the fascination which these drugs exert and
the pitiable condition of slavery to which they reduce their

vietims.

1. DmmEcT NARCOTICS.

Physiological.

These are the following
drugs, named in their order
of potency, as opium, chloral
hydrate, paraldehyde, chlo-
roform, potassium bromide,
hyoseyamus, belladonna, hop,
and Indian hemp. The pe-
culiar action of chloral, how-
ever, occasionally causes its
failure in cases of debility,
where it acts by increasing
the natural tendency of the
relaxed arteries to dilate, thus
flushing the brain with blood
during recumbency, and effec-
tually preventing sleep.

We must also remember
the depressing influence of
chloral on the heart’s action.
In preseribing marcotics, we
must very carefully study the
individual peculiarities of our
patients, and preseribe our
first dose of any member of

Therapeutical.

Opiumn 18, beyond doubt,
the most potent and certain,
and, perhaps, least dangerous
narcotic; but the digestive
disturbance unhappily follow-
ing its use often interferes
with its continued adminis-
tration. It is, no doubt, best
adapted of all the remedies
of this class for use in fevers,
because it does not depress the
heart’s action, and in all pain-
ful conditions, on account
of its anodyne properties.
Chloral 1s more to be recom-
mended in simple insomnia,
i delirium tremens, and in all
cases where we wish to keep
up a prolonged narcotic effeet,
as it 18 not requisite, as a
general rule, to increase the
dose. Bromide of potassium
is well adapted to soothe the
system, when over-excited by
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the group with caution. Some
people bear opium badly, and
are furiously excited by doses
which usually prove narcotie.
Chloral sometimes causes
faintness and nausea, bromide
of potassium now and then
fails in its effect, so that we
require to feel our way with
scientific timidity.

THERAPEUTICS.

worry or overwork, and the
others are occasionally useful
when suceess has not been
attained by other means.

2. InpirECT NARCOTICS.

Physiological.

First on this list we must
place those drugs which se-
condarily affect the brain eir-
culation by toning up the ar-
teries, and thus regulating the
supply of blood. Digitalis is
here all-important ; and iron,
also, has its place, by improv-
ing the quality of the blood.
A little aleohol, given at the
right time, will often produce
sleep; and it is well known
that the state of exhaustion
produced by an empty sto-
mach will often lead to pro-
longed wakefulness, only to
be removed by a little food.
Tea and coffee taken late at
night often prevent sleep.

Darkness and quiet and
warmth promote slumber, and
the opposite condition of cold
is well known to cause a

Therapeutical.

Digitalis often acts very
efficiently, as a narcotie, by
removing that relaxed con-
dition of vessel which substi-
tutes congestion for ansmia,
when the patient lies down ;
a little aleohol, at bed-time,
more especially for the aged,
is an excellent °‘night-cap,’
and when we find weakly
persons complaining of want
of sleep, we shall do well to
order a cup of milk or a little
beef-tea, or other simple nou-
rishment, to be taken at bed-
time, or placed by the bedside
for use in the early morning
hours, when the powers of life
begin to flag.

Suitable bedroom arrange-
ments are very important, as
some persons are at once
awakened by the faintest ray
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special ingredient in lemon-juice explaing its superiority over
citric acid, which is in no degree an antiscorbutic., It is un-
fortunate that lime-juice is bulky and liable to become golid at
low temperatures, and must be also administered in such con-
siderable doses as to give some excuse for its oceasional neglect
on expeditions where every ounce of extra weight entails in-
creased toil and danger. It is to be hoped that some more
convenient and portable means of using this invaluable drug
may yet be introduced. .

Lemon-juice was formerly vaunted as a specific for acute
rheumatism, and although this has not been confirmed by ex-
perience, there is no doubt that persons afflicted with chronic
rheumatic pains may often derive benefit from taking a table-
spoonful of this agreeable remedy two or three times a day with
their meals. Lemon-juice has also been called a refrigerant,
but its sole claim to this title until lately has rested upon the
great facility with which we may construet refreshing effer-
vescing draughts by its aid. Quite recently, however, some
good authorities have praised it highly as an antipyretic mn
ague, given as a decoction of the freshly plucked fruit.

INDIAN BAEL (BELA FRUCTUS).

Indian bael, containing tannin, has astringent properties,
and has been highly praised as an effectual cure for the more
chronie forms of dysentery. Only partial confirmation is given
by home experience to the evidence furnished from abroad ;
but this may be explained not only by the limited opportunities
of testing its efficacy in this country, but because the drug is
probably much more active when used in a perfectly fresh state.

OIL OF THEOBROMA,

being a firm, solid, and agreeable substance, is much used In
the manufacture of suppositories.
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intestine, causing profuse
watery evacuations; and, if
olven in excessive dose, even
proving fatal by inflammation
and ulceration. It is found,
however, that its drastic ac-
tion, as well as the griping to
which 1t occasionally gives
rise, may be obviated by com-
bination with aromatics and
other purgatives.

m its action, and much used
as an ordinary remedy in
habitual constipation and
various dyspeptic conditions.
In large dosesit is a powerful
hepatic as well as intestinal
stimulant. It renders the bile
more watery, butinereases the
secretion of biliary matter.

MopE oF ADMINISTRATION, &C.

Colocynth is ravely, if ever, prescribed alone. The com-
pound extract pill, containing, in addition, aloes and scam-
mony, is a useful formula ; but the best mode of combination
is undoubtedly that with either hyoseyamus or belladonna, the
dose being from 5 to 10 grains.

ELATERIUM.

Physiological.

Elaterium produces irrita-
tion of the intestine, ending in
inflammation where incau-
tiously pushed, and causes the
evacuation of large quantities
of watery fluid. It purges
equally powerfully when in-
jected below the skin or taken
by the mouth, but it is stated
that solution in the bile is
necessary to develop its full
action. In some of the lower
animals peculiar nervous sym-
ptoms follow its use, and

Therapeutical.

Elaterium 1s the most
powerful hydragogue cathar-
tic with which we are ac-
quainted, and as such has
been used to withdraw watery
fluids from the intestines in
various forms of cardiac dis-
ease, lightening the labours
of the heart by lessening the
volume of the blood, and re-
lieving the cellular tissue and
various cavities of dropsical
accumulations. As, however,
it is uncertain and very de-
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INTERNAL AcTIONS,

Physiological.

I. On Nervous System.
1. Brain.—No effect is pro-
duced on the brain proper, it
having been observed in cases
of poisoning, and notably in
that of Socrates, and in a
patient under Prof. Bennett's
care, that the intellectual
faculties are quite unimpaired
to the last.

Dr. John Harley, however,
18 of opinion that a consider-
able portion of the action of
conium is expended on the
motor ganglia, and more
especially the corpus stria-
fum.

2. Spinal Cord. — Pure
conium has no special influ-
ence on the spinal nervous
system, but an alkaloid,
methyl conine,which it usnally
contains, has been proved to
cause first exaltation, and
finally depression, of the
reflex function of the cord.

3. On the Nerves.—Herein
lies the true physiological ac-
tion of comium. It acts first
on the third nerve, causing
drooping of the eyelid, dilata-
tion of the pupil, and sluggish

Therapeutical.

I. To this aetion Dr.
Harley ascribes the beneficial
influence of conium in chorea.
Although in many cases we
may derive real advantage
from this remedy, it often
fails, and in order to insure
the full amount of benefit, we
must use large doses, and see
that the drug is pure. Dr.
Harley also recommends it in
the nervous twitchings met
with in some cases of hemi-
plegia. Conium has been
given with some benefit in
the convulsions of children.

8. Dr. Harley recommends
its use in the violent spasm
of the orbicularis met with
in keratitis, but I have been
unable to confirm this after
careful trial.
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GALBANUM AND AMMONIACUM

are substances of no special therapeutical value,

ANISE, FENNEL, CORIANDER, CARAWAY, AND
DILL

are agreeable aromatics, stomachics, and carminatives.

SUMBUL

has antispasmodic properties, but is very ravely preseribed.

ELDER FLOWERS

are only used in the form of the aqua sambueci, which is a
cooling and pleasant lotion.

CINCHONA CORTEX.
EFFECTS AND US_EH.

In any ecomparative estimate of the absolute importance of
various drugs to the human species, cinchona would probably
take the second place, the first being, by universal consent,
accorded to opium. The bark itself, however, is not now of
8o much importance as in former years, when it was our sole

~dependable remedy for the poison of ague, and was then given

in such enormous quantities as to be very embarrassing to the
weak stomachs of feverish patients. This diffieculty is now
happily removed, and much greater precision and efficiency
given to our treatment, by the introduction of quinine, the
discovery of which in 1820 inaugurated a true era in thera-
peutics.

The preparations of cinchona are now used almost exclu-
sively on account of their tonic properties, and in many cases
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¥ Gubler agserts that it stimu-

lates [the great sympathetic
and auditory nerves.

It contracts the uterus.

2. Spinal System. — In
frogs quinine acts powerfully
in reducing the reflex irrita-
bility of the cord, the animal
lying motionless, quite insen-
sible to external impressions,
the stillness being only broken
by occasional tetanie spasms ;
but this action is contradicted
by the more recent experi-
ments of Binz.

II. On Vascular System.—
Moderate doses of quinine in-
crease the frequency of the
E__l_s_t_a but if larger quantities
be given, the ']':m pulsation
fﬁﬂ&f, the arterial tension di-
minishes, and death may even
ensue from convulsions or
sudden collapse following de-
pression of the heart’s action,

Quinine has a direct action

on the white cngpus_lﬁs of the
blood, checking their ameeboid

movements, and arresting
their tendency to migrate
through the walls of the capil-
laries under inflammatory
conditions.

THERAPEUTICS.

doubted power in contracting
the uterus has not yet been
much used in medicine. It
appears to be appreciated in
the United States. There it
1s frequently used as a partu-
rifacient in single doses of
gr. x.—xv. It has, however,
been asserted that it may be
injurious to the foetus.

IT. Quinine has therefore
some stimulating properties.
It has been shown to be a
valuable remedy in 8 to 15
grain doses, in eombination
with potassic iodide, in cases
of specific and non-specific
serpiginous and phagedenic
uleeration, after the failure of
other remedies.

Very large doses seem to
be well borne in pyrexial con-
ditions.

An essential part of in-
flammation and suppuration
is now known to be extrusion

of the white blood corpusecles

from the capillaries, and their
subsequent transformation in-
to pus-cells. Quinine may
therefore be of great service
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MopE oF ELIMINATION.

Quinine, being possessed of considerable diffusive power,
rapidly enters the blood, and is rapidly given out. It may be
found in the urine in thirty minutes after ingestion ; elimina-
tion is at its height in two or three hours, diminishes in
twenty-four hours, and ceases in three days. Although traces
of its presence have been found in the saliva, sweat, and
mtestinal secretion, it is by the urine that the greater part,
probably about two-thirds, is given off, and according to some
authorities the sulphate is converted into a different allotropic
form, partly amorphous, and quite inert, which has been called
quinieine.,

DisapvanTAaGES oF 118 USE.

In addition’ to the headache, deafnegs, ringing in the ears,
and other physiological phenomena, already noted, a good
many cases have now been recorded of eruptions on the skin.
In some of the quinine manufactories abroad, eczematous erup-
tions are observed in the workmen employed, and its internal
administration has been occasionally followed by a bright-red
scarlatinoid rash, accompanied by intolerable itching and
smarting, and followed by copious desquamation ; or, more

rarely, by a rubeoloid eruption, rather suggestive of urticaria,
and attended with marked gastric derangement, a curious.

point being that these unpleasant effects have usunally fol-
lowed very small doses, sometimes of only a simple grain.
Urinary irritation is also occasionally produced, more espe-
cially in the old, and consisting of dysuria, renal congestion, and
even heemorrhage. And we must remember that idiosnycrasy
here plays an important 76le, and that some persons cannot
take a single grain without inconvenience.

Therefore, as before advised, it is always well, before pre-
geribing quinine, to ask our patient if he has ever taken it
before. If much prostration follows a large dose, strong black
coffee with brandyjis the best antidote.
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JABORANDI,

CoNSTITUTIONAL ACTION,

Physiological.
Within ten or twelve mi-

" nutes after jaborandi has been

taken, the face flushes deeply,
and profuse perspiration fol-
lows, accompanied by a great
merease of salivary secretion
and much nausea and depres-
sion, terminating in from two
to four hours. The loss of
fluid thus produced is very
considerable, and the sweat
has been proved to contain a
large excess of urea. This
action on the skin is consi-
dered due to vasomotor para-
lysis and consequent dilata-
tion of the cutaneous arteri-
oles, and the sialogogue effects
of the drug are attributed to
stimulation of the periphery
of the nerves supplied to the
salivary glands. Jaborandi
increases somewhat the action
of the heart ; and contraction
of the pupil, with impaired
accommodative power, has
been noted to attend its use.
Muscarine and atropine
are in many respects its exact
physiological antidotes.

Therapeutical,

The powerful diaphoretic
action of jaborandi, no less
than its power in aiding the
elimination of wrea, would
seem to suggest its use in
various chronic kidney dis-
eases, as well as febrile con-
ditions. DBut its action is too
short, sharp, and sudden, and
too much depression and in-
convenience are produced, to
render us very hopeful of its
ultimate success in practice.

It has been preseribed in
diabetes insipidus, and for the
purpose of augmenting the
seeretion of milk.

If we wish to use the
drug we should employ pilo-
carpine, its active principle,
by subeutaneous injection, in
dose of gr. & to gr. 3 of the
nitrate, which is the best pre-
paration. It is said to be a
valuable remedy in diphtheria
and some chronic skin dis-
eases.

We can thus secure all
the physiological action of
the drug with a minimum
amount of discomfort.






THERAPEUTICS,

CoNSTITUTIONAL ACTION,

I. Brain and Nervous
System.—1. No effect seems
to be produced on the brain.

2, Ipecacuanha has a
markedly stimulating influ-
ence on that centre in the
medulla oblongata which pre-
sides over the action of vomit-
ing, It has been found by
experiment to cause diminu-
tion of tactile sensibility and
paralysis of the arms or fore-
legs, not unlike glosso-pha-
ryngeal paralysis, and proba-
bly depending on exhaustion
of the medulla by the vomit-
ing act. Whether by subcu-
taneous injection or by being
taken into the stomach, it
causes, within a moderate
period, a decided but mild
emetic effect ; and as this
may arise either from nrita-
tion of the mucous membrane
of the stomach or from a
primary stimulation of the
vomiting centre itself, ipeca-
cuanha must be ranked among
both the direct and the indi-
rect emetics. Emetine given
by subeutaneous injection is
much slower in its aetion, and
requires to be given in larger
doses than by the mouth,

2. Ipecacuanha cannot be
recommended in cases of poi-
soning, for not only does it act
too slowly, but its nauseating
and depressing influence may
be injurious. It is of great
service, however, in many of
those affections of the throat
or respiratory organs where
we wish to empty the lungs,
or detach foreign bodies or
false membranes from the
larynx or trachea, as in bron-
chitis, eroup, diphtheria, &e.

A most remarkable fact
the action of this drug is its
power, when given in small
doses, of checking vomiting.
Thus, in the vomiting of preg-
naney, suckling, or menstrua-
tion, in the irritability of
stomach of children, and in
other dyspeptic conditions in
which nausea and vomifing
are leading symptoms, a drop
of ipecacuanha wine taken
every hour will often prove
truly curative. At present
this must be looked upon as
one of the enigmas of thera-
peuties.
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IV. Digestive and Secret-
wng Organs.—1. Stomach and
Intestines.—As already noted,
ipecacuanha causes irritation
of the terminal filaments of
the pnenmogastrie nerve dis-
tributed to the stomach, and
thus sets in motion the reflex
machinery necessary to pro-
duce vomiting. On the mu-
cous lining of the intestinal
canal, also, its effects are
undoubted, as indicated by
its action in disease ; but we
are at present unable to give
any satisfactory explanation of
its often marvellous influence
over dysentery in its various
forms.

THERAPEUTICS,

IV.-—1. Ipecacuanha in
emetic dose is indicated in
some overloaded conditions of
the stomach, caused by exces-
sive indulgence either in food
or drink ; and the dull aspect,
coated tongue, foul breath,
headache, and nausea may be
promptly relieved in this way.

In acute dysentery ipeca-
cuanha is now looked upon as
a never-failing specific. It
must here be taken in full
doses, from 60 to 90 grains
being given at once, this vigo-
rous medication often cutting
short the disease.

Let the patient remain
very quiet on his back for at
least 10 or 12 hours before
repeating the dose, and we
must then be guided by sym-
ptoms. Although the first
dose may be rejected by the
stomach, toleration is speedily
established, and no more
vomiting is produced. Some
authorities recommend a pre-
vious administration of lau-
danum to quiet the stomach.

Under this treatment the
pain and tenesmus rapidly
subside, the motions regain
natural colour and consist-
ence, and the patient makes
a satisfactory recovery.
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THERAPEUTICS,

MoDE OF ADMINISTRATION,

The action of ipecacnanha wine is so notoriously uncer-
tain that, when we wish to obtain the full emetic effect of the
drug, it is best to have recourse to the freshly powdered root
(15 to 30 grains), remembering, however, that children will
bear unusually large doses.

In the treatment of dysentery, also, we shall derive most
advantage from the use of the powder, and in ordinary cases
of dysenteric diarrhcea we may give from 4 to 2 or 3 grains in
combination with compound tragacanth powder.

Vinum ipecacuanhe, in doses of from mx. to 3j., is an
almost invariable ingredient of cough mixtures, but it keeps
badly, and its effects are therefore uncertain. The T. S.
Pharm. contains a very good fluid extract dose, 20 to 80
minims ; and there is also a reliable syrup dose, } dr. to 2 dr.
We may give emetine, the active principle, as an emetie, in
dose of from !5 gr. to & gr.

DIAPHORETICS.

Physiological.

This class of remedies has
the property of inereasing the
secretions of the skin, and is
usually divided into (1) the
stimulating, and (2) the seda-
tive. Under the first head-
ing we include those drugs
which stimulate the cutaneous
cireculation, among the prin-
cipal of which are ammonia,
alecohol, the cold bath, the
cold pack, phosphorus, &e.;
and, secondly, we speak of the
sedative class, which act by

Therapeutical.

Diaphoretics are used
freely in practice, at the outset
of acute diseases, to relax the
contracted vessels and relieve
the hot dry skin; and in
pneumonia this line of treat-
ment has produced good re-
sults. The sedative class
would seem to be best adapted
for this purpose ; but the cold
bath, which more naturally
belongs to No. 1, has been
freely used abroad in febrile
disorders, and part of its
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INTERNAL AcTiONS.

Physiological.

I. Brain and Nervous
System.—It is no doubt due
to some influence on the brain
that the peculiar derangement
of vision accompanying the
use of santonin depends, as no
staining of the ocular media
has been observed, and slight
hypersemia of the retinais the
only apparent local effect.
Some observers note the first
stage to be an exaggerated
appreciation of the violet rays
of the spectrum, but the most
evident alteration in sight
consists in very distinet yellow
vision, all white objects being
seen with a more or less pro-
nounced saffron tinge, which
begins about half an hour after
the drug is swallowed. Asso-
ciated with this we find a
diminished or even abolished
appreciation of the violet rays
of the spectrum. A good deal
of lassitude and mental de-
pression usually follows the
use of this medicine, and if
must be cautiously pushed, as
large doses have occasionally
proved fatal from tetanic
spasms and coma.

Therapeutical.

I. Santonin has been re-
commended as a remedy for
some affections of the optie
nerve, but no trustworthy

evidence has yet been adduced
of its efficacy.

Santonin has not beenused
in any form of nerve disease,
but it seems at least possible
that it might prove of service
in some forms of so-called
colour blindness.
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observation has convinced me
that this assertion is entirely
without foundation.

MopE oF ELIMINATION.

Santonin ig supposed to combine with the soda in the
blood, and to be slowly given out, in part at least, by the
urine, under the form of xanthopsin.

CaurioNns. MobDE oF ADMINISTRATION.

As already observed, serious symptoms have been obgerved
to follow the use of santonin, and we shall do well to warn our
patients of the urinary irritability which is invariably experi-
enced in greater orless degree. We must be somewhat cautious
of its use, as a single 14-grain dose caused convulsions and dys-
pneea in a child of two, chloroform having been of service as an
antidote. Dr. Sieveking has also drawn attention to the oceur-
rence of urticaria following the administration of santonin, and
Drs. Dyce and Ogston have given a suggestive hint by pointing
out that its long-continued use causes the development of cata-
ract in young animals. Ifs formation into xanthopsin is held
to explain its occasionally poisonous action, and this may be
prevented by combination with calomel and soda.

Dose 1 to 6 grains. Its taste is not unpleasant, but as it
is insoluble in water, it may be mixed with jam or treacle, or
simply sprinkled on bread and butter; or we may use the
trochisei santonini, of which each contains gr. j.

ANTHEMIDIS FLORES ET OLEUM.

Camomile has usually been considered a substance of no
special therapeutic interest, being principally used by country
people in the form of infusion as a remedy for dyspepsia ; but
within more recent years various German authorities, quoted
by Phillips, have stated that the oil has a powertul lowering
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to the genito-urinary mucous
membrane, it is held by sur-
geons to be of some serviee in
various chronic affections of
these parts.

GUTTA PERCHA.

Gutta percha is only adapted for external use, and is of
service mechanically as a material for splints, being readily
softened in hot water and moulded to the affected joint or
limb. It furnishes a cheap and efficient rival to oiled silk, and
its solution in chloroform forms a good and impervious cover-
ing in smallpox, erysipelas, and other affections where it is of
importance to protect the skin from the action of the air.

BENZOIN AND BENZOIC ACID.

Locan AcrioN.

Physiological.
Tineture of benzoin 1s a
stimulant to raw surfaces.

INTERNAL

Benzoin has the stimulat-
ing influence on mucous mem-
branes possessed by most of
the gum balsams. During its
passage through the blood it
becomes converted into hip-
puric acid, and inereases in
some measure the acidity of
the urine. The benzoate of
sodinm is a powerful hepatic
stimulant,.

Therapeutical.
It is therefore occasionally

used as an application to foul
or indolent sores.

AcTiox.

Benzoin may be preseribed
with effect in advanced cases
of bronchitis, and in some con-
ditions of chronic irritation of
the bladder.

It may be conveniently
given in the form of the ben-
zoate of ammonium.
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Bo Ferri sulph. exsice. Bij. ; quinine sulph. Bij. strych-
nine sulph. gr. ss.; manne q.s. ut fiant pilule xx. Sumat
unam ter die. A useful tonie pill.

B. Tinet. nueis vomies 3j.; acidi nitro-hydrochlorici diluti
51).; spiritis chloroformi %j.; infusi gentiane ad vl %1.
ter die sumend. For flatulent colie, taken after meals.

B, Ferri sulph., ext. nucis vom., ii gr. s8.; ext. aloes
barb. gr. iij. Fiat pil. ante cibum sumenda. A good ¢ dinner
pill.’

GENTIAN AND CHIRETTA.

These two drugs may be grouped together, as their action
15 almost precisely similar. Theyare bothlight, agreeable tonies,
with pleasant aromatic bitter flavour, and may be used freely
m dyspepsia and debility with loss of appetite. Gentian has
always, however, been much more generally employed than
chiretta, and this may be partly due to the very agreeable
compound preparations of the former drug.

SCAMMONIA RADIX ET RESINA.

Physiological Action. Therapeutical Action.

Scammony causes a good Scammony is a purgative
deal of irritafion of the ali- used in cerebral and dropsical

mentary canal, and produces
copious watery stools, often
attended with griping. For
its proper action previous
solution in the bile and com-
bination with its soda are re-
quisite, The researches of
Rutherford have proved that
seammony is a powerful in-
testinal but a feeble hepatic
stimulant.

affections; and, being com-
paratively tasteless, it is well
adapted for children, forming
a convenient purgative for the
removal of ascarides.
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Gubler says that it also
causes a diminished sensibility
of the cornea and retina, with
prolonged retention of images
by the refina. He is rather
inelined to believe that it has
some special action on the
muscular tissue of the iris.

The strong solution of the
B.P. must be used with cau-
tion, as acute glaucoma has
undoubtedly followed its free
application to the eye. Be
careful to use perfectly fresh
solutions, as fungi rapidly
form, and may cause trouble-
some irritation ; and the lig.
atropine sulph. is a more
stable preparation than the
liq. atroping, which is irritat-
ing because of the spirit
which it contains,

any hole in the cornea made
by uleeration or accident, and
it forms a soothing applica-
tion in various painful affec-
tions.

To dilate the pupil the liq.
atroping sulph. is now gene-
rally used, eare being taken
only to introduce a very small
drop into the eye; for if a
larger quantity is applied, the
resulting effects and incon-
veniences, more especially the
paralysis of accommodation
gpoiling the eye for near work,
may last from a week to
twelve days, much to the an-
noyance of the patient. Al-
though weaker solutions take
a little longer time to dilate
the pupil and paralyse the
accommodation, yet these
effects are more transient and
therefore more satisfactory to
the patient. A 4 gr. solution
is strong enough for ordinary
use, and will dilate the pupil
in about half an hour after
instillation.

Belladonna being soreadily
absorbed, however, dilatation
of the pupil will ensue on
application of the extract or
liniment for any length of
time to any part of the body.
When we wish rapid and
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conjunctivitis, erythema, eczema, and peculiar pearly granu-
lations on the conjunctive from the long-continued use of
these drops. Minor degrees of belladonna poisoning, how-
ever, need give us no uneasiness. Idiosyncrasy may also here
be the source of inconvenience, and we may find persons
affected with dryness of the mouth and throat after very small
doses. This is always the first indication of the physiological
action of belladonna, and is followed by a peculiar sensation
of thirst and feverishness, without heightened temperature,
rapid pulse and breathing, red tongue; the face then flushes,
delirium sets in, with great weakness, very hurried breathing,
convulsions, and finally coma, which ends the scene. The
antidotes are opium, which, within certain limits, is antago-
nistie to its poisonous properties, and Calabar bean, which has
recently been shown to be the physiological antidote. A direct
physiological antagonism has also been shown te exist between
atropine, musearine, and jaborandi, or pilocarpine, which stimu-
late the intracardiac inhibitory apparatus and slow the heart.

One curious point about belladonna is that, although so
poisonous to man, its destructive influence is very various on
other animals. The carnivora are much more readily affected
by it than the herbivora, many of whom browse on it with
impunity. Thus a horse has been known to eat eight pounds
of the leaves without injury; blackbirds feed freely on the
berries; and 15 grains of atropine are required to poison a
rabbit.

DoseE AxD MoDpE oF ADMINISTRATION,

Atropine may be given in phthisical sweating in pill, in
doses varying from 1 grain (Bartholow) to gr. /5 to gy (Da
(losta) ; but it is not very offen used internally. In heart
disease % gr. of digitaline may be combined with 4 gr. of
atropine, and given by hypodermic injection. Dises of atro-
pine (lamelle atropine) have recently been admitted to the
B.P. They are composed of gelatine and glycerine, and each
containg gr. =55 of sulphate of atropine.
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II. Heart and Circulation.
—Digitalis exerts a decidedly
tonic and strengthening in-
fluence on the heart, render-
ing its beats slower and more
forcible, and lengthening the
period of systole. It there-
fore not only gives rest to the
wearied organ, but also aids
its nutrition by enabling the
coronary arteries to do their
work of supplying blood to
the heart’s musecle more effi-
ciently during the prolonged
diastolic pause. This result
seems to depend partly on a
direct action on the heart’s
musele itself, but also in some
degree on stimulation of the
cardiac inhibitory fibres of the
vagus, which thus hold more
forcibly in check the rapid
rate of pulsation produced by
the sympathetic nerves. If,
however, the administration
of the remedy be too long
continued, exhaustion of the
pneumogastric is apt to follow
this over-stimulation, and the
heart, being now handed over
to the unrestrained power of
the vaso-motor nerve supply,
runs riot in excessively rapid
and feeble contractions.

The tonic influence of
digitalis is attended by well-

II. The undoubted effect
of digitalis in slowing and
strengthening the action of
the heart would seem to in-
dicate its use in certain
diseased conditions of the
organ, but it is only recently
that this tonic influence has
been recognised. In former
years digitalis was looked
upon as essentially a cardiac
sedative, and was used to
quiet the tumultuous palpita-
tion of hypertrophy ; but we
now know that it may be
prescribed with much greater
success under the following
cireumstances :—

1. In palpitation and wrre-
gular action of the heart,
whether depending on organic
disease or not, an important
indication for its use being
intermittence, or the oceur-
rence of frequent beats which
do not reach the pulse.

9. In mitral disease, where
the cardiac action is feeble,
and apparently unable effec-
tually to propel the blood,
where lividity and dropsy are
gsetting in, the lungs becoming
engorged and the right heart
oppressed.

Here we shall derive the
most signal service from digi-
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blood pressure in the renal
glomeruli, and partly on the
increased power and regu-
larity of the heart, improving
the general condition of cir-
culation within the lkidneys.
One curious point in this con-
nection is that digitalis will
seldom produce diuresis in
healthy persons, but always
acts best when dropsical ac-
cumulations have to be re-
moved.

V.  Ulerus. — Digitalis,
from its action on unstriped
muscular fibre, has the pro-
perty of stimulating the uterus
to contraction.

within the Malpighian tufts,
explains the frequent failure
of digitalis to augment the
quantity of the wurine in
chronic kidney disease, where
the arterial tension is already
high,

V. It has, therefore, been
used to contract the uterus,
and thus check flooding or
menorrhagia, and it may also
act by restoring its normal
funections, when these are sus-
pended, as in amenorrhaa.

= &

Cavurions, MoDE OF ADMINISTRATION, &cC.

In preseribing digitalis we are generally advised to suspend
1ts use from time to time, lest ¢ accumulation ’ lead to poisonous
symptoms ; and experience must have shown us that, after its
prolonged use, uncomfortable symptoms do arise. This may
be due to elimination from the kidneys being prevented in
some measure by the contracting influence of the drug on the
renal arteries, as we find that so-called acecumulation only
takes place when urine is not passed freely.

It is therefore advisable during the administration of digi-
talis to examine the urine from time to time, so as to satisfy
ourselves that the eliminatory functions of the kidneys are
being properly performed.
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THERAPEUTICS,

CAMPHOR.

Physiological.

Camphor has some rube-
facient properties, reddening
and irritating the skin,

Therapeutical.

Camphor forms an ingre-
dient of most of the liniments
i1 common use.

IxTERNAL AcCTION.

1. DBramm and Nervous
System.—Camphor in large
doses causes a good deal of
giddiness and confusion of
ideas, even amounting in
some cages to delirium.

Muscular weakness is at
first observed, but this rapidly
gives way to violent epilepti-
form convulsions and almost
maniacal excitement. In
frogs, well-marked lowering
of the reflex irritability of the
spinal cord has been observed.

9, Circulation.—In small
doses camphor seems to
stimulate the heart’s action,
but after the administration
of larger quantities great
cardiac prostration has been
observed by Dr. Geo, Johnson
and others.

couraging nature.

1. Camphor is not used,
on account of its action on
the nervous system, and the
results of the few experi-
menters who have been bold
enough to try the effects of
large doses on themselves
have not been of a very en-
The bro-
mide of camphor is a good
remedy in nervous palpitation,
and in irritation of the uri-
nary and generative organs,
and has a decidedly lowering
influence on the temperature.

2. (Camphor has been
found of service in the early
stages of coryza, but must be
here used with caution, as the
homeeopathiec tincture, which
is generally preseribed, is now
Jnown to be a very strong
preparation, and Dr. Geo.
Johnson and others have
described cases in which ex-
cessive weakness and faint-
ness, with great cardiac and
muscular prostration, followed
doses of from 15 to 20 minims.
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QUESTIONS. 381

pimples of acne on his forehead, and you learn that he has
lately been suffering from sleeplessness. To what would
your suspicions point as the cause of his symptoms ?

5. Give directions for disinfecting a room which has been
occupied by scarlatinous patients.

6. Mention a drug which seems to have a specific influence
over the poison of erysipelas, and write a preseription, with
full directions for its use. '

7. Write a prescription for an effervescing draught con-
taining carbonate of ammonium.

8. Point out the error in the following preseription : —

B Tinct. hyoseyami 3ss. ; liq. potass@ mxx. ; mucilaginis
3j.; gentianw infusi Zj. Ter die.

9. You are called to a very severe case of delirium tremens.
It seems unadvisable to give opium, and chloral has already
failed. What course, therefore, would you pursue ?

10. Mention the antidotes for prussic acid, strychnine,
arsenic, and opium, with the general line of treatment to be
pursued in a case of poisoning by each of these substances.

11. You are called to the following case. A middle-aged
man has been known to suffer from heart disease, and on
applying your ear to his chest you hear a well-marked mitral
regurgitant bruit. His face is pale, with a tendency to livi-
dity, his feet are beginning to swell, his pulse is weak and
irregular, and does not accurately correspond to the beat of
the heart, many of whose pulsations are not transmitted to
the wrist. There are great anxiety and breathlessness, and
ordinary stimulants have given only temporary relief. State
your line of practice in such a case, and more especially the
drug from which you would expect to derive speedy benefit,

12. Mention the various drugs which have been of service
in tetanus, with your opinion of their relative efficiency, and
give the dose of each.

13. Explain the action of the principal anmsthetic agents,
and state what you consider to be most worthy of confidence.

14. Mention the remedies which act on the pupil, and
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