A treatise on materia medica, pharmacology, and therapeutics / by John V.
Shoemaker ... and John Aulde.

Contributors

Shoemaker, John V. 1852-1910.
Aulde, John.

Publication/Creation
Philadelphia and London : F.A. Davis, 1889-1891.

Persistent URL

https://wellcomecollection.org/works/m9tvezma

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

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



http://creativecommons.org/publicdomain/mark/1.0/




The Library of the
Wellcome Institute for
‘the ‘History of Medicine

MEDICAL SOCIETY
OF
LONDON
DEPOSIT

Accession Number

Press Mark























































2 INTRODUCTION.

The study of Therapeutics is therefore permitted to follow imme-
diately after the physiological action has been considered, and so far as
possible an alphabetical arrangement has been adopted covering disease,
but, of course, this method could not be followed up exelusively without
seriously impairing the interest and value of the text. The idea of
taking a dictionary or an encyclopedia for a text-book is ludicrous, and
we have therefore made an effort to so collate the information upon
pharmacology and therapeutics that the attention of the reader should
not flag, nor should the information be of such a nature that the prin-
eiples advanced could not be easily understood and remembered. Until
medical lore can be taught by a system of mnemonies it is the sheerest
folly to attempt to eram the brain with formulas which promise to relieve
every ill that flesh is heir to. Formulas, however, cannot be despised
from a financial point of view, because the prescriptions of some of our
best-known physicians have been made to do duty for the manufacturers
of proprietary preparations which have brought fortunes to the operators
in the scheme. A reasonable amount of space has been given to the
introduction of various formulas, which appear to be warranted, beeanse
they have a tendency to assist the memory and, at the same time, they
facilitate prescription-writing.

The subject of Materia Medica has also received dune attention in
Part IIT of the work ; and it is believed that the information conveyed
upon this section will be appreciated by students and by the rising
generation of practitioners. The advances in chemistry, and the im-
proved methods of condueting physiological experiments, together with
the very large number of products now in the market, have rendered
this task unusually laborious, while the changes that are likely to be
effected by further advances in scientific work combine to make this
section of the work cunfparatively worthless after a few years except as
a matter of reference.

Having now indicated the general character of the work so far as
respects pharmacology and therapeutics, it should be mentioned that
there is an important class of remedies used by the physician which are
not ns a rule drugs, although they are remedies for the relief of disease.
Such, for instance, is electrotherapy, metallotherapy, h}'ﬂroi;hEmp}', and
the number includes a considerable list which a quarter of a century ago
were not considered within the range of legitimate medicine. Like
chloroform and ether, and other methods now in vogue, they have had a
hard struggle ere their value could be appreciated ; and it may almost be
said of them, as is said of Christianity, that their advancement lias been
accomplished only at the expense of anguish and suffering, for who ean
tell the woe of him who has failed to witness the fruition of his work in












6 PHARMACOLOGY AND THERAPEUTICS.

MATERIA MEDICA.

MATERIA MEDICA is a term used in medicine to cover a mass of
information regarding drugs, embracing historical and scientific knowl-
edge, all of interest and value to the physieian. Not alone the charm
of ancient use attracts the attention, but botany shares with mineralogy
the reputation of having saved or lengthened human life, while chemistry
steps forward to take the place of alchemy, and enables us to so conduct
our observations and work that our records shall be complete. Briefly,
it includes the name of the drug, together with such synonyms as may
appear necessary for its proper distinction, the source from which it is
obtained, the physical characters and chemical properties, together with
a list of preparations made therefrom, and the doses of the same. In
the present work an attempt has been made in this direction without
giving that particular section undue prominence, with a view to supply-
ing a demand that is gradually increasing for definite instructions as to
the preparations in daily use. This department of the work was not
decided upon without some hesitancy and misgivings as to its reception,
by reason of the pressing demand for therapeutics, but we are convinced
that the study has been neglected of late years, and with the present -
requirements of the better class of colleges, and State Examining Boards,
our duty becomes imperative,

As a justification of the course, we may point to the records of
medical education in vogue a generation sinee, in which a considerable
portion of the student’s time was taken up with the study of botany, a
study that was practically of no benefit whatever, and one which receives
comparatively little attention at the present day. Probably of greater
importance to us than mineralogy, we have duly considered its relations,
and, with each organic substance, the Natural Order to which it belongs
will be found attached, as well as the part of the plant employed, and the
habitat. A further evidence of the wisdom of this decision may be seen
by referring to the plan adopted in treating of the inorganic prepara-
tions ; the source from which they are obtained is given, the method of
preparation is described, and it is firmly believed the information thus
furnished will materially assist in filling an irritating lacuna found in
medieal students and recent graluates, who have not opportunities of
consulting the pharmacopeia. All students, however, are not able to
provide themselves with ample works of reference, and besides the de-
partment of materia medica is of sufficient importance to warrant more
recognition than it has formerly received. The rapidly advancing
science of pharmacology as presented herewith would be incomplete
without a due considcration of materia mediea,












10 PHARMACOLOGY AND THERAPEUTICS,

throughout the work to impress upon the mind of the reader the necessity
for prescribing only such organic drugs and preparations made from them
which have been subjected to this preeautionary investigation with a
view toascertain their alkaloidal purity. Assaying properly comes within
the scope of the practical pharmacist, while the simplicity of the appa-
ratus and operations reguired, coupled with its importance to both
patient and physician, all seem to warrant the physician in insisting upon
this method being adopted wherever practicable. The metric system is
recommended for all work of this class.

BOILING OR DECOCTION.—Decoctions are prepared by placing
the substance to be treated in a covered vessel with a specified amount
of cold water and applying heat until the boiling-point is reached, when
it is continued for a certain length of time. When concentration is
ordered, the vessel should remain uncovered, heat being applied until
evaporation has redneed the contents to the desired limit. When it is
necessary to obtain the active principles of organic substances quickly,
the application of heat is required, but sh'mtld not be too long continned,
and the physical characters of the produet may demand that it should
be previously bruoised, sliced, or macerated in cold water. Decoctions
should not be ordered where the active principle is volatile at the boiling-
point, nor when heat affects its virtues, nor in the case of those drugs
giving forth a nauseous principle on the application of heat ; and when
prepared the produet should be strained while warm. The foregoing
exceptions do not apply to infusions, which are less ohjectionable to the
patient. It is a matter for congratulation that the official number of
decoctions has been reduced to two, and it is believed that no physician
will be seriously affected by thus limiting the bulky preparations which
were so repugnant and distasteful to patients a generation ago.

BRUISING OR CONTUSION.—As stated in the foregoing para-
graph it is frequently necessary that the substances wanted for decoc-
tions, infusions, ete., should be submitted to some previous manipulation
for 4he purpose of rendering them more amenable to treatment. A more
extensive surface ig” afforded for the action of the solvent by breaking
down the cohesion by pounding or bruising in a suitable mortar, and
when not specified by the physician, the pharmacist will fail in his duty
should he omit it.

CALCINATION consists in. the application of heat to any substance
for the purpose of driving off water or volatile constituents, or the ab-
sorption of oxygen, the residue being left in a finely-powdered condition
without fusion. In this manner magnesia and lime are prepared from
their earbonates. The substance to be ealcined is placed in a erucible
and introduced into a furnace, the operation sometimes being called
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DEFLAGRATION.—Certain inorganic substances, when heated, yield
up oxygen with resulting decomposition and sudden combustion, to which
the name of deflagration has been given. Both nitrates and chlorates
possess this quality, and, without due caution on the part of both phy-
sician and pharmacist, explosive compounds may be placed in the hands
of patients.

DESPUMATION is another method by which organic liquids are
purified by the application of heat, as contradistinguished from clarifi-
cation. Whatever impurity may be present rises to the top, and may
be removed by skimming or filtration. This process is especially valu-
able in the preparation of green extracts, and has been found useful in
the preparation of syrups, which are said to keep much better when sub-
jected to despumation. The difficulty in preparing stable preparations
in which sugar is the base has been charged to the adulteration of the
sugar, but this objection may be overcome provided saccharin can be
introduced as a substitute.

DESICCATION is the name given to the process of drying that is
frequently required in connection with pharmaceutical preparations. No
rules are given for the proper drying of roots, leaves, seeds, etc., but it
would naturally be assumed that a regular supply of heat should be kept
up until such time as the substances had been deprived of the greater
portion of their moisture, and practically it has been found that a tem-
perature ranging from 100° to 130° F. is best adapted to the purpose,
the material being properly disposed to avoid overheating. In certain
countries exposure to the sun has been found efficient. Certain sub-
stances, requiring a higher temperature than that mentioned, may be
dried upon a water-bath, while others, like the sulphate of iron, will
require a much greater heat to drive off the water of crystallization.
Various substances are used for the purpose of assisting in the drying
process, as earbonate of potassium, lime, sulphurie acid, ete., and in the
preparation of pills by manufacturing chemists this practical fact is
taken advantage of with a view to avoid the undue application of heat,
and consequent destruction of the medicament.

DIGESTION is merely another name for maceration, both being con-
ducted for the same purpose; the difference lies in the fact that by the
former process the activity of the substance is songht to be obtained by
solution at a temperature higher than the surrounding atmosphere, but
not as high as the boiling-point.

DISTILLATION is conducted by means of a variety of different proc-
esses, all having for their ohject the conversion of a liquid into a vapor
by the application of heat, and the vapor again converted into a liguid
by condensation in another vessel. I'he process of distillation, there-



















18 PHARMACOLOGY AND THERAPEUTICS.

is condensed in a feathery condition called flowers. Sublimation differs
therefore from destructive or dry distillation.

TORREFACTION OR ROASTING is practiced for the purpose of
modifying the character of organie substances, as in the roasting of
cotfee, the degree of heat being less than that for earbonization.

TRITURATION has of late become a very important branch of
pharmacy ; the large number of remedies which are now used in the
form of triturates requires that this process should be fully understood
by the retail druggist, although he will be unable to prepare them in
small quantity in such perfection and at the low prices which large
manufacturers can offer.

The pharmacopaeia directs for trituration that some inert or gritty
powder be used, sugar of milk (saecharum lactis) being named, and that
the substance to be acted upon shall be combined with this product in
certain proportions, and the entire mass exposed to grinding or rubbing
in a mortar until the requisite degree of comminution is secured. A
more detailed description will be found under this heading in the section
relating to preparations. Pulverization, levigation, and elutriation are
all modified forms of trituration, and are useful according to the demands
of the pharmacist and the physieal character of the body to be acted
upon.

WASHING, as practiced in pharmacy, is sufficiently expressive in
itself; it is a mechanical operation, having for its object the separation
of soluble from insoluble substances, and is sometimes referred to as
ablution or affusion. The method varies according to the character of
the body and the amount of work to be done, but it can usually be accom-
plished by means of one or more wash-bottles, so arranged that either a
continuous or intermittent stream of water ean be used.

PREPARATIONS.

The different pharmacopeeial preparations have been presented by
various methods of classification. In the following summary it has been
deemed advisable to consider them in alphabetical order. In a general
way they are divisible into two classes, liquid and solid, a brief desecrip-
tion being appended herewith.

Liquid preparations include those spoken of as acetous, aleoholie,
aqueous, ethereal, and oleaginous—terms sufficiently indieative of their
methods of preparation. Solid preparations include all those ordered by
the physician other than those in the form of liquids. The authors at
first favorably entertained the idea of adding to the following comments
various details concerning the composition and dosage, the source from
whence obtained, the materials and menstroum used; but as this informa-






20 PHARMACOLOGY AND THERAPEUTICS.

ALKALOIDEA.—Alkaloids are definite basic substances obtained
from plants, and represent their active principles. They differ from
glucosides by forming salts with acid radiecals, and from certain neutral
principles in being more reliable and certain in their physiological action.
These substances occur in the form of erystalline bodies, or as oily
liquids, and are found in the plants in combination with acids; as a rule,
they are not soluble ins ordinary menstrua, but their salts are readily
soluble in water or other media, and the smallness of the dose can thus
be definitely apportioned, a feat which is difficult of accomplishment when
an attempt is made to divide a minute portion into a limited number of
pills or powders, as frequently happens in extemporaneous pharmacy.
The certainty of their action, coupled with the fact that there are no
impurities combined with them, such as is often met with in ordinary
liquid preparations, would seem to favor their use instead of the more
crude preparations, and to a certain extent this is true, but it is not
altogether available for the whole number of alkaloids, as we know that
some of the alkaloids do not fully represent the physiological action of
the drug as generally applied. This latter observation will apply to
ercot and to digitalis, neither of which are fully represented by the
administration of their respective alkaloids; but, on the other hand, the
use of strychnine is generally conceded to be superior in its action to
that of nux vomica. Until the physiological action of the alkaloids has
been studied as thoroughly as the erude drugs in the treatment of disease,
it will be within the discretion of the physician to make his own selection
in those cases where any question is likely to arise.

While the small size of the dose is sufficient to make these prepa-
rations desirable to some physicians, there are others who may object to
using such powerful remedies, especially in the treatment of children ;
but this objection will vanish after a careful study of the remarks upon
triturations, farther along in this section of the work. BSo general has
become the use of quite a large number of alkaloids, glucosides, and
neutral principles, such as resins, ete., that a limited number of prae-
titioners have adopted a name to distinguish their special mode of
practice, by announcing themselves as ** Dosimetrists,” but, of course,
such a method is open to the severest censure. Deviations such as we
see in the methods of hommopathy, dosimetry, hydropathy, eclecticism,
and other isms, do not demand attention at our hands ; whatever is found
useful from the appropriate use of water, we shall not hesitate to recom-
mend ; if alkaloidal therapy is preferable in certain instances, we have no
ohjection to the method as such, but when small doses of alkaloids or
other remedies are recommended, it does not follow that our faith is
pinned to homaopatiy, as such methods of practice can be demonstrated
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beer-yeast, chlorinated soda in solution, hemlock-juice, linseed-meal, and
mustard. In addition to those just named, charcoal, powdered elm-bark
and corn-meal, are all of value.

CHARTA.—Papers coated with an active substance are applied ex-
ternally as irritants or sedatives, and are similar in their operation and
effect to plasters. The active principle in them may be mustard or can-
tharides, and papers saturated with nitrate of potash are especially
valuable for the relief of asthmatic attacks. It is used by burning, the
patient in the meantime inhaling the fumes; its efliciency may be in-
creased by first saturating the paper with fluid extract of belladonna,
but in such cases great caution is required to avoid producing poisonous
effects from this combination.

CERATA.—Cerates are unctuous preparations similar to ointments,
but as they contain a considerable proportion of wax they are of a
much firmer consistence. Like ointments, they are intended for external
use, and, as they do not melt at ordinary temperatures, they may be
spread upon linen, leather, or other substanee, and applied to the skin.
Simple cerate is prepared by fusing together thirty parts of white wax
and seventy parts of lard; care is mecessary in the selection of oils
or lard for these preparations, owing to the impurities found in them,
although it is said the cerates made with yellow wax show less tendency
to become rancid. They are prepared either by fusion or incorporation,
and liguefaction should be effected by gentle heat, preferably by means
of a water-bath. The product may be allowed to cool quickly without
stirring, or agitation may be kept up. The pharmacopwia recognizes
the following, eight in number :—

Camphor. Cerate (gimple). Savine.
Cantharides. Lead subacetate, Spermaceti.
Cantharides extract, Resin.

COLLODIUM.—Collodion is prepared by the use of pyroxylin as a
base, to which aleohol in eertain proportion is added, and after being
allowed to stand for a period of fifteen minutes ether is added and the
mixture shaken until the pyroxylin is dissolved. It is then placed in a
bottle and tightly corked, when the sediment can be removed by decan-
tation. Collodion is a transparent, colorless liquid, of syrupy consist-
ence, having an ethereal odor, and when applied to a dry surface like the
skin evaporation takes place, leaving a transparent film which possesses
adhesive and contractile properties. Flexible collodion contains 5 per
cent. of Canada turpentine and 8 per cent. of castor-oil. Styptie collo-
dion contains 20 per cent. of tannie acid. There are four preparations:—

Collodion. Collodion (flexible).
Collodion (eantharidal). Collodion (styptic).

e ——
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sedative, as a purgative, either direet or from reflex infinences; large

quantities of liquid so used may serve to cleanse the bowel, by acting
mechanically, or a similar saline solution may be substituted for trans-

fusion in ease of extraordinary hsemorrhage. Nutritive or stimulant

enemata in the case of disordered digestion, in wasting diseases, and in

depression from shock are invaluable, and will therefore consist of

liquids, as peptonized food, alcolhiolie stimulants, or gases, as oxygen, or

enemata may be adopted in a general way for the purpose of alimentation

or medication. (See Alimentation.)

EXTRACTA.—Extracts are preparations made from vegetable sub-
stances, either by evaporating the expressed juice, or from the soluble
constituents thereof. They are either solid or fluid ; the latter are pre-
pared by maceration, percolation, and evaporation, but, in addition to
this, for the solid extract evaporation must be continued to dryness,
There are a large number of both classes recognized by the pharmaco-
pw@ia,—too many, in fact, to warrant their reproduction in this section.

The menstruum used in their preparation is determined by t!le. char-
acter of the drug itself; all of them require alcohol for their preserva-
tion, although for. securing these soluble constituents aleohol is not
always necessary. Glyecerin is also used, so is water and dilute alcohol,
as well as the rectified spirit; fluid extracts are practically concentrated
tinctures, and should possess, in the finished state,a definite and uniform
strength ; but this will vary from time to time, depending on the guality
of the preparations used. The pharmacopeia provides that one minim
of each fluid extract shall represent a definite portion of the active
constituents of the drug. 5

Extracts are of various kinds, to which brief reference is made as
follows : Green extracts are prepared from the juice of the bruised plant
heated to congulate the coloring matter, and further heated to coagulate
the albumin, when it is evaporated to the consistency of a syrup; the
coloring matter is then sifted and returned, and the produet further con-
centrated by evaporation until the requisite strength is obtained. Fresh
extracts are prepared in a similar manner; in the absence of any coloring
matter the albumin is coagulated by heat, filtered out, and evaporation
conducted as before ; Aqueous extracts are prepared by the use of water
and subsequent evaporation ; Alcoholic extracts are prepared by the use
of dilute alcohol and water, by maceration, percolation of dry drugs,
and subsequent evaporation, _Ethemal extracts are variously prepared ;
percolation may be eonducted with ether as a menstruum ; by the use of
ether upon an aleoholic extract; by the nse of ether before making an
aleoholie or aqueons extract.  Acetic extracts are prepared like fresh ex-
tracts, acetic acid being added before expression, and evaporation arrested
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OLEATA.—Oleates, as now manufactured, are true chemieal prepara-
tions, containing a definite proportion of an alkaloid, or other active sub-
stance, in combination with oleic acid. These preparations are all made
by means of the neutral solution of sodium oleate. Oleates are used for
their local action, and do not penetrate the tissues, but the active prin-
ciples they hold in solution enable us to make use of them when the ordi-
nary ointments would be of little or no value. As the oleates have
special indications for use in the treatment of various skin diseases, their
preparation and therapy will be discussed under the respective headings.*

The following-named oleates are now in general use:—

Alumininm. Iron. Bilver.

Arsenie. Lead. Bodium,

Bismuth. Mercurie and Mercurous. Tin.

Cadminm. Nickel. Linc.,

Copper. Quinine, Oleates of alkaloids.

OLEA.—There are numerous oils used in medicine. Thus, we have
oleum phosphoratum, which is a solution of phosphorus in a fixed oil,
while olenm eucalypti is distilled from the fresh leaves. There are sub-
stantially two classes of oils—the fixed oils, or those obtained by expres-
sion, and the volatile oils, obtained by distillation. The dose of the
oils generally ranges from one to five drops, as in the case of cloves
and nutmeg, and others of a similar character, but some must be used
with great care. 0il of mustard is an active poison, and should be used
internally with caution, and the same applies to croton-oil. Castor-oil
and cod-liver oil can be taken in considerable guantities without
danger.

The fixed oils are divided into different groups, as follows: Vegetable
non-drying oils, as the olive-oil group. An intermediate group between
that and the vegetable drying oils, comprising the linseed-oil group, is
the cotton-seed oil group. Castor-oil and eroton-oil form a separate
division. There are two groups of solid vegetable fats, viz., the palm-oil
group and the coeoa-nut oil group, the former including solid fats not
containing glyeerides of lower fatty acids in large proportion, while the
latter group does contain such glycerides in notable quantity. The animal
oleins are included in the lard-oil group, the solid animal fats in the tallow
group, while the marine animal oils are included in the whale-oil group.
In addition to these, we have a sperm-oil group, liquid waxes, and a
spermaceti gronp,—waxes proper.

Volatile oils are variously called distilled oils and essential oils, the
former having reference to their method of preparation, the latter name

¥ For further information in eondensed form, see “The Oleates and Ointments in Diseases
of the Skin,” by John V, Shoemaker, A.M., M.I., Philadelphia, 1859,




PHARMACY. 29

conveying the idea that such products contain in a concentrated form the
active properties of the substances from which they are derived. These
oils are mostly derived from plants, and will properly be considered under
their respective headings, although a word may be added to the effect
that they ean be administered in substance by dropping upon a lump of
sugar, or made into emulsions after trituration with sugar, or after being
dissolved in a small quantity of oil of almond.
- ESSENCES uare volatile oils kept in solution with alcohol.

OLEORESINA.—Oleoresins are prepared by the evaporation of
ethereal tinctures, and do not require the presence of aleohol for their
preservation, although until 1880 they were classed as fluid extracts. As
the name implies, they are composed of oil (fixed or volatile) and resin,
and probably other active constituents, according to the source from
whence obtained. The ether employed in this process is recovered by
distillation, except toward the close, when that remaining is allowed to
evaporate spontaneously to avoid impairment of the volatile product.
Of these preparations there are six :—

Aspidium. Cubebs. Lupulin.
Capsicum, Ginger. Pepper (black).

PILULA.—Pills are small globular bodies containing medicaments
for administration, to be swallowed by the patient. Certain pharmaco-
peial directions are given for their preparation, both the ingredients and
the excipient being specified, but in extemporaneous pharmacy are
ordered by the physician, and he may order the excipient also, or leave
that to the judgment of the druggist.

Within the past few years the manufacture of pills has become an
important industry, and doubtless abuses have erept into medical prae-
tice by reason of the inferior quality of the ingredients, and, on the other
hand, the physician has often been loth to send his prescriptions to the
local pharmacist to be prepared by an inexperienced and overworked
boy. Henee, the snggestion is appropriate and timely that physicians
should endeavor to determine the character of the pills ordered, by ob.
serving their appearance and noting their action upon the patient, and by
investigating their solubility ; if coated, the latter is especially neces.
sary, as the authors have frequently found these ready-made pills practi-
cally insoluble. Glue, or some similar material, appears to enter into the
composition of the coating of some, although in others the coating is
scarcely perceptible, and every precaution seems to have had attention
with a view to enable the physician to secure the best results, Com-
pressed pills, being made without any excipient whatever, theoretically,
are far superior to all othirs, but they have the disadvantage that the
taste is not fully covered, and, besides, the force necessary to prevent
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exception, all others Leing of vegetable origin. Ammonia and ether are
also used in the preparation of tinctures, such products being distin.
guished as ammoniated tinctures and ethereal tinctures.

A general formula is given in the pharmacopezia for the preparatiorn
of tinctures of fresh herbs, as follows: Fifty parts of the fresh herb
bruised or erushed, to be macerated with one hundred parts of aleohol
for the period of fourteen days, when it is to be subjected to expression
and the product filtered. In connection with the foregoing, it should be
noted that manufacturing chemists have been unfortunate in their
attempts to prepare reliable tinctures from the fresh drugs, and in a
communication to the authors a representative of one of the most
extensive manufacturing houses in this country asserts that liquid
preparations from the fresh drug do not fully represent the properties
of that drug where those properties depend upon the presence of an
alkaloid, glucoside, or other similar principle as other preparations
manufactured from the properly cured herb. As an instance we are cited
the use of aconite (leaves and root), belladonna, digitalis, and other drugs
in the dried form for the manufacture of alkaloids, and the reasonable
claim is made that if there were anything in the idea that proper drying
or curing tends to the decomposition of the active principles, manufac-
turers, with due regard to economy and result, would abandon the
attempt to manufacture for sale such principles from the dry drug. It is
urged that the fresh plant always contains elements of decomposition,
sure to be retained in liguid preparations, which tend toward chemical
changes or inelegant preparations unless a sufficient quantity of aleohol
is added; it is further claimed that the successful promoters of fresh
herb tinctures do not prepare these tinctures in accordance with the
published formulse.

Of course, where the properties depend upon the presence of a
volatile prineiple which is lost or destroyed by drying, it will be neces-
sary in such cases to prepare the tineture from the fresh plant, but all
volatile substances do not lose their activity by drying and powdering.

TRITURATIONES.—Triturations are prepared aceording to the phar-
macope@ial formula in the proportion of ten parts of the drug to ninety
parts of sugar of milk, the medicinal substance being first reduced to a
fine powder, to which is added about an equal part of sugar of milk and
trituration begun, adding sugar of milk from time to time until the entire
amount is used. The above general formula has been introduced evi-
dently with & view to have some definite plan followed by physicians and
pharmacists, although practically but little attention is paid to it. Trit-
urations as generally prepared contain the medicament, either an alkaloid
or one of its salts, a glucoside, a resin, an evaporated fluid extract or

= gy e aa—
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results have followed their indiseriminate use. Tablets of Dover’s pow-
“ders have created a taste for the effects of opium; cocaine tablets have
deranged nutrition and injuriously affected the mervous system; pepsin
tablets, in eombination with other remedies, frequently pave the way for
prolonged attacks of illness, while to the illegitimate use of potassinm
chlorate may be traced with a reasonable degree of certainty the prevail-
ing tendency in modern civilization to the development of Bright’s disease
and other atfections of the kidney. The abuse of quinine prepared in
palatable form, such as tablets and troches, has but lately come within the
observation of the physician,and the whole tendency of medicine-tippling,
as promoted and practiced through the enterprise of venal manufacturers
with the connivance of friendly and avaricious druggists, may be summed
up in a single word, *“ abominable.”” There are sixteen official troches.

UNGUENTA.—Ointments are fatty substances, similar to cerates, bhut
softer, and are of a consistency suitable for application to the skin by
inunction. "T'he base is lard, petrolatum, or a fixed oil, and they are pre-
pared by combining the medicinal agents by incorporation, by fusion, or
by chemical reaction, In the use of lard for these products some pre-
cantions are necessary to avoid septic influences, and the pharmacopwia
recommends the use of benzoinated lard. A new base, lanolin, has lately
been introduced to the notice of the profession, which it is claimed offers
greater facilities in the use of ointments, especially where they are to be
applied to a moist surface. Organic and vegetable oils do not absorb
moisture, animal oils do so but sparingly, while lanolin, whieh is prepared
from woaol-fat, will absorb more than half its weight in moisture, thus
permitting the medicinal substances incorporated with it to reach the
affected tissues more readily. There are twenty-six official ointments.

VINA.—Wines are either medieated or unmedieated, the latter being
substantially the same as tinctures, in which white wine is used as a men-
struum. The oflicial list of wines includes fourteen varieties, all of which
are medicated except three.. Medieated wines contain a certain per-
centage of the active ingredient used in their preparatjon, which varies
from 0.4 per cent. in wine of antimony to 40 per cent., the strength of
wine of colehicum root.

In concluding this sketch of the more important operations and
preparations of pharmaey, it should be mentioned that the authors had
intended to include in this section various details relating to extempora-
neous pharmacy, and had accumulated considerable material in the shape
of notes for the purpose, but after due consideration the project was
abandoned for the following reasons: The information may be obtained
in works devoted exclusively to this branch in more complete form than
could be given it in these pages, and to such works students and practi-













28 PHARMACOLOGY AND THERAPEUTICS.

classification must be disearded, but this method, while eonvenient for
reference, is fatal to any advantages resulting from associating one drug
with others of a like character, either with a view to their ecombination,
or for the purpose of substituting one for the other, and is decidedly
objectionable to those who may desire to conduct their inquiries in cer-
tain channels. The physician, at a loss for remedies which act as evacu-
ants, will naturally turn to laxatives, or purgatives, simple, hydragogne,
cholagogue, or saline, and by a study of their different effects will be
materially aided in selecting suitable measures for the relief of his
patient. While recognizing, therefore, the artificial character of classi-
fications in general, the following not exeepted, the authors have en-
deavored to so eollate the inkormation upon pharmacology in the body
of the work that each observation will not oy stand alone as an en-
tirety, but will be in intimate relation with other investigations, and with
therapeutics, the main object of the work.

If the pictures of ten or one hundred persons were subjected to the
process known as composite photography, each defect in the different
faces, as well as individual characteristics, would be reproduced in pro-
portion to their extent, and would be more or less apparent in accord-
ance with the number included in the operation. Under the respective
headings of the different drugs an attempt has been made to distribute
aceumulated knowledge and experience in such a manner that it will in
a measure furnish a reflected picture of its therapy, substantially a com-
posite mental photograph, and it is believed that those who honor this
- work by consulting it will not find this an impossible, or even diflicult,
undertaking.

The classifieation finally deeided upon is largely that of Garrod, who
has long occupied a foremost position as an author and teacher, modified
to some extent by the discoveries and teachings of Brunton, so well
known as an indefatigable worker and faithful observer in pharmacology,
and it is hoped that, in connection with the alphabetical arrangement that
has been adopted, much benefit will be derived from its consultation and
study. With a view to further simplify the study for beginners, a note
has been added, covering the various subdivisions, in a general way
referring to the pharmacological and therapeutical relations and appli-
cations, without entering into details regarding the special drugs, which
are more conveniently considered in their proper order.

Medicines may be divided into three general classes; those for in-
ternal administration, those for external application, and a third class,
embracing antidotes, disinfectants, and antiseptics, the accompanying
diagram indicating more particularly the plan of distribution of the
various remedial agents :—







40 PHARMACOLOGY AND THERAPEUTICS.

MEDICINES AFFECTING NUTRITION.—The first group in the
foregoing classification includes a series whose function is to act upon
the blood, thus producing an effect upon nutrition through the changes
affected in its character or composition.

Hamatinics, or blood tonics, are remedies which are supposed to
possess the power of improving the character of that fluid by restoring
to it elements or principles which are lacking. The vitality and strength
of the body depend upon the nutritive character of the red ecorpuscles
and the presence of hmmoglobin, and these again depend largely upon
the kind and guantity of food, the condition of the digestion, and the
facility with which the exerementitions produoets are eliminated from day
to day. Anwmia is one of the most striking illustrations of deteriora-
tion of the quality of the blood, but the anamia of plethora, which is
found in connection with deficient elimination of the produets of tissue-
change, instead of hamatinics, will most quickly respond to those meas-
ures instituted for the purpose of overcoming suboxidation.

In all cases which seem to demand the administration of blood
tonies it is especially necessary that a suitable dietary should be adopted,
that the patient should have as much exercise as his condition will warrant,
with plenty of fresh air and sunlight. No treatment will be eflicient
without attention to these hygienic regulations.

Haematinics.
Preparations of fron — Oxide and salts of manganese.
Metallic iron, Cod-liver oil and
Compounds of iron with oxygen, Other animal ofls.
Compounds of iron with mineral acids, Vegetable ofls.
Compounds of iron with organic acids, Cinchona and its salts.

ALKALIES AND ANTACID MEDICINES.—Alkalies are remedies
which increase the normal alkalinity of the blood and affect the secre-
tions ; those which are normally alkaline are rendered more so,and those
normally acid are changed to alkaline. This change being more easily
accomplished than the restoration of the normal condition, alkalies should
be administered with caution, although they are essential in rheumatic
affections, in gout, and may be depended upon to a certain extent in di-
gestive troubles, These remedies affect nutrition by increasing seeretion,
a point which should be borne in mind in the treatment of pulmonary
affections, although alkalies should not be continued too long, but should
be supplemented within a few days by the use of acids and astringents.
Rossbach’s experiments do not confirm clinieal observations in this re-
spect, but the discrepancy may he aceounted for by reason of the larger
dose used in physiologieal experiments.  Alkalies, therefore, should be
given well diluted and in small doses. This suggestion is warranted by
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in man, but the same, or similar changes, have heen found to take place
in animals where the drug had been administered for a considerable
length of time hypodermatically. It has been suggested that alteratives
g0 increase tissue-change that those cells which may be regarded as dis-
ease-products are advanced in growth to such an extent that their life
processes become extinet through increased vitality. Thus, we use
arsenic in the treatment of chronie pulmonary affections, because arsenic
appears to favor the destruction of morbid products, causing their ab-
sorption. The view that arsenic causes fatty degeneration is very gener-
ally accepted, and, when long continued, this action will be apparent
from the condition of the liver, as well as that of other organs. The true
position, therefore, of arsenic seems to be yet unsettled, as it produces
fatty degeneration in health as well as in disease, but we must bear in
mind the somewhat paradoxical statement regarding the health-giving
properties of arsenic in the Styrian arsenacophsegi, and that brings us
back to the hygienie factors involved in the treatment of disease. The
Styrians are robust, salacious, and pugnacious, and lead an outdoor life,
while many of our patients are handieapped by an hereditary or other
wenkness due to extraneous influences and habits of life, and, as a matter

of fact, we discover that arsenic has a decided effect when long continued

in temperate climates.

Other remedies belonging to the class of alteratives do not produce
a like effect upon the system as arsenical alteratives, although the two
groups comprising preparations of antimony and phosphorus resemble
arsenic in theiraction upon tissue-change. "I'hese three drugs, and prepa-
rations made therefrom, have long been noted for their power to modify
the vital functions. Their use extends to eutaneous, respiratory, nervous,
and nearly all classes of glandular affections, but all of them are liable to
produce fatty degeneration of the liver and other organs.

Mercurial alteratives are of great value in the treatment of syphilitie
affections, and have been used extensively, either alone orin combination
with iodine alteratives for the removal of the products of inflammation.
Chlorine alteratives are valuable for their antiseptic properties, and espe-
cially for the property they seem to possess of increasing oxidation,
chlorate of potash being the representative of the group. The reputa-
tion of sulphur as’an alterative has rather increased than diminished,and
there is a popular belief in the efliciency of sulphur for a long list of
diseases, but to Ringer we are indebted for the introduction of caleium
sulphide, one of the most valuable alteratives we possess in all classes of
inflammatory action aside from specific cases. The clinical value and
extended uses of this drug have yet to be learned by a large majority of
the medical profession.
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in some respects similar to stimulants. In normal sleep there is a marked
diminution of functional activity, which reaches its maximum during the
early morning hours; arterial tension is lessened, the superficial vessels
dilated, the pulse and respiration slowed, and there is pronounced anemia
of the brain; reflexes are not wholly subdued, but there is a lack of
muscular co-ordination; a similar want of mental co-ordination is mani-
fested by the oceurrence of irregular fancies called dreams.

The object of hypnotics, therefore, should be to diminish the cere-
bral circulation by modifying vascular activity. Those remedies which
simply reduee the activity of the heart will be useful in insomnia, pro-
viding the patient is placed in a position most favorable for relieving
congestion of the cerebral tissues. Posture is an important element in
the treatment of all affections requiring the use of hypnotics, as without
instruction upon this point the medicament may be continued until nar-
cotism is produced, when eollapse may be threatened and active measures
for restoration must be adopted.

The condition just described is that called coma; the veins are di-
lated, the cerebral tissues suffer from passive congestion, due to the lack
of proper aération. Such condition is materially different from that of
arterial congestion, which is of comparatively rare oceurrence. The use of
the bromides in connection with posture often forms a valuable clinieal
aid to the physician. In addition to their sedative action upon the nerve-
centres, they also possess considerable power in controlling the arterial
blood-supply through their influence upon the vasomotor system In
this latter respect chloral seems to be less efficient, while its administra-
tion is often contra-indicated by the condition of the heart. Opium and
its derivatives are probably our most useful hypnotics, and as their effect
upon the system is better understood they may be more safely used, and
the bromides follow next in order.

A mnew class of hypnotics, including urethan and hypnone, have
lately been introduced and are included in the following list, but it may
be suggested that, as a rule, the physician will be most suecessful in the
use of these remedies who becomes thoroughly familiar with their special
properties.

As adjuvants to hypnotics may be mentioned such loecal measures as
warmth to the abdomen in the shape of poultices, fomentations, com-
presses, or the use of the hot-water bag ; cold to the surface, as the wet
pack, may also be used to allay eardiac excitement, or, instead, the sur-
face may be sponged, or cold water may be taken internally, When
there are indications of uterine complieations which disturb repose,
cimicifuga will often prove an acceptable substitute for the usual
remedies.
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we naturally look to aconite for this purpose. With the advantage gained
from aconite, we may, if’ the case is severe or threatening, add the influ-
ence of gelsemium, using for this purpose the fluid extract, either alone
or in combination with aconite. When the patient is sufficiently under
the influence of this treatment,and it is desirable to await the results of
medication, it would seem probable that here again digitalis would step
in to assist in maintaining for the time the compensation, but we venture
to recommend that much-abased drug—quinine—in its stead. Quinine
not only maintains the vascular tension, but it materially interferes with
the spread of the disease by continuity to adjoining tissues, and in this
manner it becomes a germicide of no mean proportions. If pnemmonia
iz of parasitic origin, few remedies can have a more decided influence
upon its progress than quinine, but it should be given at the proper time
and in suitable doses. When the arterial tension has been sufficiently re-
laxed by the treatment recommended, quinine will be useful, but in the
stage of active congestion it is, in our opinion, worse than useless, it is
positively harmful. The dose should always be a substantial one, but
adapted to the physical condition of the patient and the period of the
disease ; five, ten, or even fifteen grains at one time, or within, say, two
hours, and this need not be repeated for the space of twenty-four hours,
the vascular temsion in the interval being kept at as low a level as is
consistent with safety.

Typhoid fever will be managed best in this respect by the judicious
administration of strychnine in fractional doses; and when there are
signs of cardiac depression, in addition to the use of diffusible stimulants,
strophanthus is demanded. The treatment in pemittents and intermit-
tents will be favorably modified by observing the points given in regard
to the administration of quinine in pnenmonia, but it is not at all times
practieal to have the vaseular tension so modified in these affections, and
we are, therefore, compelled to depend largely on the use of guinine itself
for this effect. In consumption, eatarrhal pneumonia, and ehronie bron-
chitis another remedy suggests itself by reason of its action in lessening
the arterial tension by dilating the eapillaries, and this may be accom-
plished by the exhibition of nitroglycerin, No drug possesses the power
to give immediate relief such as this. Murrell discovered its wonderful
effects in the treatment of angina peectoris, and it may be used with ad-
vantage in all cases where there is undue tension of the eapillaries or of
the terminal arteries. Aconite, on the other hand, is more valuable where
we suspect dilatation of the capillaries, but more especially those of
mucous surfaces, Gelsemium is valuable on account of its general para-
lyzing action, and will be found useful in many diseases which have
hitherto baffled the most skillful practitioners.
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encouraging results. The strength of a solution which is efficient causes
untoward constitutional symptoms. Opium in small doses is a useful
remedy, but no drug or combination of drugs will be found superior to
arsenite of copper for the relief of the more common class of ailments of
the stomach, characterized by irritability and vomiting. In the gastrie
disturbances of drunkards, and in that of the early stages of delirium
tremens, a combination of cannabis indica with nux vomica, in small
doses, has often shown remarkable power in controlling the disease.

PURGATIVES.—Purgatives are remedies which act upon various
portions of the alimentary tract, causing increased peristalsis, and, along
with it, increased discharge of excrementitious material. According to
the effects produced, they are divided into different classes, as indicated
below, and will be disenssed in their order, although the subject will be
considered briefly, and merely as a guide to the selection of remedies.
The effect of this class of remedies is due largely to their dynamical
action, and our remarks would properly be classed as a contribution to
pharmacodynamics.

The action of purgatives, however, is not due altogether to the in-
creased peristalsis, as from their irritant character secretion is increased,
and, to a certain extent, absorption is promoted, although this feature
will appear more fully later on. The theory of Thiry and Radziejewski,
that purgative effects were due solely to increased peristalsis, is scarcely
to be accepted when we consider that, practically, all purgatives act as
irritants, and as such increase the intestinal secretions. Names have been
given to the diiferent classes which are sufliciently characteristic to indi-
cate the results which may be anticipated when administered in the usual
doses.

The method of isolating loops of intestine, for the purpose of study-
ing the action of medicines, is open to serious objection, because by this
means an extraneous factor has been introduced, the effeet of which is to
destroy substantially the value of the experiment. No further evidence
is required as a demonstration of this proposition than the use of small
doses of laudanum as a purgative in the case of ovarian irritation. Under
these conditions, a single drop taken with a little water at bed-hour will
act as a brisk purgative. It shows that we are warranted in assuming
the reflex irritation to have been the cause of lessening the secretion and
peristalsis, and as soon as this has been subdued or modified by an ano-
dyne the normal condition is re-established ; and, whether peristalsis is
or is not increased by this means, increased secretion follows, just as in-
creased secretion follows after the discontinuance of belladonna. That
leads us to remark that small doses of belladonna will, in many cases,
accomplish the same results as the use of laudanum. Another factor,
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possess and the objects for which they are administered may be stated as
follows : Pulmonary stimulants or expeetorants are remedies which affect
the mucous membrane of the respiratory tract and as a rule increase the
secretion thereof, A subdivision has been made in order to separate those
which are stimulant in their action from those which are depressant or
sedative in their action upon the general system. Pulmonary sedatives
are also remedies which aflect the mucons membranes of the respiratory
passages, but their tendency is to diminish the secretion, and, as a matter
"of course, they are for the most part anodynes, or remedies which produce
a narcotie effeet, or they may act through their influence upon the respi-
ratory centres.

In view of the intimate relations existing between the two classes of
drugs belonging to this series, it has been deemed best to consider the
subject in a general way, but as a preliminary to this study it should be
stated that the value of expectorants as such has been largely overesti-
mated, and it would be well before taking up these drugs seriatim to
inguire if this method of treatment has not been overdone in the past.
Certainly the number of people who are familiar with the best cough-
drops and cough-mixtures would indicate that every man is his own
doctor, and the resnlt is that these knowing ones are the first to experi-
ence the lack of appropriate treatment, and many of the cases of sudden
death have been due to the disposition of the laity to take kindly to
their neighbors’ prescriptions for a * congh.”

Cough furnishes the first indication of the need for an expectorant,
but when we remember that cough may be due to an acid condition of
the stomach, or to engorgement of the liver, or to gome obscure heart
complication, to congestion from exposure to cold, or to loeal irritation
of the pharynx, larynx, trachea, or bronchi, or that night-cough may be
due to an elongated uvula, or to the presence of a eircumseribed chronic
pneumonia, or to other canses, such as nervous cough, which need not be
referred to, it will be apparent that diseretion must be exercised in the
selection of the combination which is best ealculated to relieve the path-
ological condition. But this does not cover the principal objection to the
use of cough-mixtures, which in the main, as a general rule, are ealeulated
to do more harm than good. Alkalies are usually selected for the active
ingredient, and as soon as the physiological effect is shown by the pres-
ence of a profuse secretion, the patient is encumbered with the necessity
for giving that condition of the system the most careful attention.
What physician would think of giving his patient a suflicient amount of
pilocarpus to cause profuse diaphoresis, and send him immediately out
into the wintry air? And yet the same prineiple is earried out daily during
the winter time, in all temperate climates, in the treatment of coughs and
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tion of that which had previously been advanced by Traube. The old
supposition that asthma was due to * striking in "’ of cutaneous eruptions,
and revived by Waldenburg, is in direct relation with that of Weber and
Traube, although Gedding says * it has found but few advocates among
intelligent physicians in America,” As a warm advoeate of the bronchial-
spasm theory, we may mention the name of Professor Fraser, of Edin-
burgh, to whom we are indebted for many of the foregoing references ;*
but, before referring to the weak points in these theories, we have to
note the appearance of a fourth, which bids fair to attract considerable
attention, at least amongst those who are devoting their time to the
treatment of throat affections and allied disorders.

The fourth theory, which is offered by Professor Bosworth, of New
York, as a cause for the appearance of asthmatic attacks, is * that a
large majority, if not all cases of asthma are dependent upon some
obstructive lesion of the nasal cavity,” and may justly be set down as
the evolution of a specialist, by reason of his opportunities for studying
this class of cases. We do not mean by this that we would undervalue
his work, nor speak derogatorily of his diseovery, but simply wish to
indicate that such conclusions are to be looked upon as the natural out-
come of his observations, and the array of eases which he offers fur-
nishes most conclusive evidence of the correctness of his therapentie
diagnosis. Dr. Bosworth gives a tabulated account of eighty cases, the
majority of whom were males, treated mainly by the insufflation of
cocaine, and with marked suecess, His eases are divided into two classes,
those affected with what he terms *“ hay asthma,’”” and another class sub-
ject to ** perennial asthma,” all of whom were treated in the same way,
as he believes that both atfections are dependent upon similar pathological
conditions, designated as vasomotor rhinitis and vasomotor bronchitis ;
and yet, strangely enough, he speaks disparagingly of the theory that
these attacks are or may be due to reflex disturbances. Hesays: * The
subject of * reflexes’ has always seemed to me as a term oftentimes used
as a cloak to coneceal our ignorance of the direct relation between eause
and effect, but I am convinced that in very many instances of morbid
symptoms, oceurring as a result of reflex disturbance, we can offer a more
reasonable explanation than reflex in the sense in which reflex is so often
used at the present day.”

Unfortunately, Dr. Bosworth has fallen into the same pernicious
circle of reasoning that brought about the failure of Weber’s theory,
which is more nearly correct than any of the others, although all of them
have some features worthy of consideration. The great difficulty in the
way of further progress will be more fully understood by quoting the

*American Journal of the Medical Sciences, October, 1887,
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readily yielded to the insufllation of a solution of eocaine, we are not
warranted in the conclusion that all eases are amenable to this compara-
tively mild treatment.

The bronchial-spasm theory is untenable from the fact that the main
difficulty is in expiration ; the excessive venosity of the blood may serve
to produce an inereased tension of the walls of the bronehial tubes by
favoring congestion of the mucous membrane, but contraction by a form
of spasm is out of the question here as much as in the ease of an attack
of dyspnea due to anwemia. It is simply a condition of increased fen-
sion, due to the distension of the blood-vessels, to which we shall pres-
ently refer. In the light of this explanation, the theory of spasm ol the
diaphragm also falls to the ground, and if there be any legitimate basis
for believing that asthmatie attacks can be produced by the “ striking
in " of eutaneous eruptions, we may safely assume that it ean oceur only
by reason of the presence of the products of imperfect combustion, as
already referred to.

When we come to the subject of vasomotor paralysis, with distension
of the blood-vessels as a cause of the asthmatic paroxysm, the solution of
the problem is comparatively easy, from the fact that we can reason from
cause to effect. Thus, it is now a well-recognized truth that venosity of
the blood will eause dyspneea and convulsions ; that these effects are due
to the action of impure blood on the nerve, destroying its funetion and
lessening its control over the muscle which it supplies. The muscular
structure, being freed from control, exercises its inherent property and
contracts. This rule applies no less to the muscular structure of the
arteries than to other muscles, and, as a matter of fact, it is found by
observation that we have to deal with contraction of the arterial capilla-
ries, the venous capillaries being the ones that are suffering from disten-
sion during the asthmatic attack. With this condition present the
resiliency of the air-vesicles is destroyed; they cannot contract. The
expiratory effort is thus practically removed, there is a lack of proper
aération, carbonie aecid accumulates, and in case there are, in addition,
the products of imperfect combustion in the bloed, another factor is
injected into the pathology of the affection. E

Nitroglycerin promptly relieves the asthmatic seizure. It does this
by acting upon the arterial capillaries ; their distension is rapidly followed
by a re-adjustment of the wvascular tension. Patients suffering from
attacks of this nature frequently complain of severe headaches, which in
many respects resemble the * helmet” of Charcot; at times they com-
plain of oceipital pain, then again frontal, but it may extend to both.
Within one minute from the time a drop of the 1 per cent. solution of
nitroglycerin is taken by the patient this helmet-like headache will dis-
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of an alterative, such as the iodide of potassium, we are enabled to
increase the funetions of exeretion by which insoluble products are
eliminated.

Physiological antagonists or antidotes, on the contrary, do not destroy
the activity of the poisons, but have a tendeney to counteract their effect
upon the blood and the nerve-eentres, by which means the normal fune-
tions are continued, and gradually the effects of the poison disappear.
An illustration of this is found in the use of atropine or picrotoxin to
counteract the effects of morphine upon the system. Morphine causes
contraction of the pupil, while atropine produces dilatation, and it has
been shown experimentally that in other respects they are mutually an-
tagonistie, and that a lethal dose of either may be overcome by the sub-
sequent administration of the other, although when both are given
together this result does not obtain, and death will follow. This is un-
doubtedly a very interesting study, and has placed mankind under great
obligations to that much-abused class of persons known as experimental
physiologists, who have already accomplished so much in advancing our
knowledge of rational therapeutics.

First in importance in the treatment of eases of poisoning, after
having determined the character of the drug which has been taken, is to
effect its removal by the use of suitable emetics, or by the stomach-pump
or by an improvised syphon, although caution is required in the case of
active corrosive substances, which may destroy the walls of the stomach,
when vomiting would be dangerous owing to the tendeney to eause rup-
ture of the organ. Next in order comes the necessity for maintaining a
healthy eondition of the blood and nervous system by means of artificial
respiration, but as it frequently happens that patients are not seen by the
physician early in the attack, at a time when there is great depression of
the vital powers, oxygen inhalations should be called to our aid. When
its administration is not available in this form, the gas may be used by
rectal insufflation.

The following list of antidotes has been compiled in the hope that its
study will familiarize the student with the most approved methods to be
followed in the more common cases of poisoning which'are likely to be
met with in general practice. Murrell suggests the following formula
as o multiple antidote* : —

R Saturated solution of sulphate of iron, . . . 100 parts,
Whater, . ' : - ; . . . « BOO o
Calecined magnesia, . . . ., . ., ., 88 «
Purified animal charcoal, . . - : : L

#* Murrell: “ What to Do in Cases of Poisoning.” Phila,, 1887,
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could be materially diminished, if not wholly eradicated, and the success
which has attended the experiments of bacteriologists within the past few
years warrants the assumption that much more will be accomplished from
the work that has already been done. Antiseptics are remedies which
prevent the development of bacteria, and thus arrest decomposition and
putrefaction; they differ in some respects from germicides, which possess
the power to kill these bacteria, which are inimical to life. Both classes
belong to the more general division of remedies against fermentation
known as Anfizymatiﬁs, and it will best serve the purposes of this article
to study the subject in connection with a consideration of the life-
history of bacteria, including the yeast, the innocuous, and the pathogenic
bacteria. :

The reasons for lack of suceessful application of our knowledge of
bacteriology in the treatment of disease lies in the fact that these fer-
ments are less susceptible to influences which ean be brought to bear
upon them inside of the body than when found in exposed situations, asin
the practice of surgery. DBeing distributed throughout the entire system,
even in health, it is practically impossible to reach them by any remedies
known which will not at the same time exert a deleterions effect upon the
human tissues; and were it not that nature has furnished means for their
destruction, no living person could long withstand their mephitie influ-
ences. Bacteria are found in large numbers in the alimentary eanal, and
several are intimately connected with the process of digestion; their
presence has also been discovered in the urine, showing that they must
exist in the eirculating fluids of the body, and when disease attacks the
system their reproduction appears to be earried on with renewed energy.
In their destruction the liver takes an active part, but the discoveries of
Metschnikoft in relation to the role played by phagocytes has thrown a
flood of light upon this mueh-vexed question,

Phagocytes, according to this distingnished anthor, differ but slightly
from leucocytes, and it is claimed that their function is to destroy the bae-
teria which find their way into the circulation and permeate the tissues.
These apparently useless corpusecles are active agents in preventing the
ravages which would follow the general distribution of bacteria through-
out the system, and show a most wonderful capacity for work. No delay
occurs after these bacilli enter the tissues from the alimentary eanal, or
when introduced subeutaneously, until they are pounced upon by the
phagoeytes and eaten up, the products of this metamorphosis being car-
ried off by the kidneys, the skin, the lungs, and bowels. When, per-
chance, the mierobes are too numerous, or the phagocytes too few, the
battle goes to the former, and, as a consequence the invasion of disease
is more rapid and complete. We have taken oceasion elsewhere to speak
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impacted colon. The subject is referred to more in detail under the head
of Alimentation (Rectal Alimentation and Medication).

Attention should be divected here to the absorbent power of the
bladder, a subject which has lately been investigated by Tricomi, of
Rome. According to this observer we have in the healthy bladder a
means of reaching the circulation with the same rapidity as when medi-
cation is conducted hypodermatically,at least in the nse of strychnine sul-
phate, prussic acid,and sulphuretted hydrogen. Other drugs which were
tried were less active,and in rabbits it was found that five times as much
cocaine was required as when introduced by the needle. The antiseptic
power of the mucous membrane of this visecns should be noted, as Tri-
comi found that the injection of putrid liquids produced no constitu-
tional effeet, although when the epithelinm is abraded the introduction
ol micro-organisms is quickly followed by signs of intoxication; it was
alzo noted that when suppurative processes were in progress the absorp-
tion of bacilli was rapid. These investigations may be of value to us in
the matter of treatment when we wish to prevent the absorption of
micro-organisms from a diseased bladder, and should be the means of
assisting nature in overcoming the effeets of morbid conditions.

HYPODERMATIC MEDICATION consists in the introduction of the
selected medicament by means of an appropriate instrument under the
skin, by which it is deposited either in the cellular tissue (subcutaneous),
or into the more deeply-seated tissues or organs (interstitial). The effi-
ciency of this method has long been recognized, and its application is
gradually extending until at present.it includes the treatment of various
classes of diseases in addition to its use in emergency cases, for which it
was originally suggested. So general is this practice that a special ar-
ticle has been devoted to the subject. (See Hypodermatic Medication.)

INTRAVENOUS INJECTION is simply a modification of the hypo-
dermatic method, eousisting in the introduction of stimulants or saline
solutions into the superficial veins in cases of collapse from heart disease,
from shock, or from hemorrhage, by whieh the substanee deposited within
the vascular system is enabled more guickly to reach the heart and cen-
tral nervous system. It is substantially an impromptu method of per-
forming transfusion, but, generally speaking, this method of medication
is confined principally to the experimental investigations of the labo-
ratory.

MEDICATION BY INHALATION of late years has attained wide
pﬂpll]ﬂrity, the announcement by Bergeon of the successful application
of gaseous enemata for the relief of pulmonary affections contributing
largely toward investigations in this direction. Another factor which
has given an impetus to experimental or tentative efforts for the purpose
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dissolved in the acid juices of the stomach, and they are carried on to
the small intestine, where solution is effected, and from thence the drug
1s carried to the liver as in the case of absorption from the stomach.
This, of course, does not apply to the action of poison like hydroeyanic
acid or corrosive substances, which often kill almost instantaneously, but
to the general method by which absorption is effected when drugs are
taken into the stomach. ‘There are gquite a number of remedies which
may be expected to gain entrance to the general eirenlation more rapidly
“when taken up by the glands of the mouth than when allowed to enter
the stomach, and this practical fact ean be taken advantage of when
giving various remedies, If, for instance, we are anxiouns to get a patient
quickly under the influence of aconite, belladonna, or piloearpus, it will
only be necessary to have the medicament in the form of a readily
soluble tablet triturate, and ask the patient that it may be allowed ta
dissolve in the mouth. So small a dose as one-tenth of a minim of
aconite tineture administered in this manner at intervals of five or ten
minutes in attacks of rapidly developing tonsillitis may be depended upon
to exert a decidedly favorable action upon its progress, and with other
suitable medieation, if ealled in time,no cases need go on to suppuration.
Atropine given in a similar manner in the case of hoarseness, in simple
pharyngitis, with congestion of the mucous membranes and possibly loss
of voice, will frequently produce effects which are truly wonderful,

The condition of the stomach will modify the activity of absorption.
When there is a condition present which embraces those features known
as biliousness, accompanied by a coated tongne and foul breath, the
processes of assimilation are seriously embarrassed. Such is frequently
seen in the early stages of many diseases, and, of course, the first indi-
eation will be to remove this obstacle to treatment. If there are symp-
toms of organic disease of the stomach, the physiological remedies should
be given with extreme caution, or it will be found that eadaveric alkaloids
have found their way into the system, and we shall have to deal with a
factitions as well as a real disease. Doubtless the impure pepsins which
are to be found in the market are responsible for many cases of severe
illness, which withont their use would be comparatively trifling.

The form of the medicine should always be adapted to the condition
of the stomach, and in writing a preseription it will be necessary for the
physician to exercise care in selecting the preparation. At one time a
drug in the form of powder may be that which is best sunited to the
demands of the patient; at another it may be necessary to give it in the
form of a liquid, so that absorption may be hastened; agnin, there are
instances in which the drug should be given in the form of a pill or a
triturate., This latter observation applies especially to the administra-
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and the first thing to be insisted upon will he the unloading of the
stomach by an emetic ; and in a case of poisoning, when there is a possi-
bility that any of the substance still remains in the stomach, an emetic
should not he omitted. Combinations will involve both chemical and
physiological considerations, which will be referred to under the head of
Incompatibility ; but the sugeestion is put forward that if the physician
does not know the effect which will be produced by the combination
ordered, it will be far better to confine himself to the single remedy.
There are times, however, when a combination of drugs which do not
have the same general action upon the system may be united with the best
results, but it is needless to say that sueh combinations should be ordered
with care and their effects faithfully watehed.

The general habits of the patient should be taken into consideration.
Persons who are daily engaged in hard labor will not be influenced to
the same extent by drugs as those who live luxurious lives, or who may
be engaged in sedentary employment ; but there is not so much difference
here, aside from idiosynerasies, as one would at first suppose. It will be
found that when the dose is properly apportioned there is but little
danger of meeting with any untoward action, except in the case of drugs
which are somewhat uncertain in their action, and then the fault is rather
with the drug than with the patient. But we eannot overlook the fact that
the age and sex of the patient should be considered, and the temperament,
as well as any diathesis which may be present. Lack of attention to
these details will oceasionally end disastrously to the physician by his
losing the confidence of his patient. Diet is a matter which cannot well
be overlooked, and, while that has much to do with our methods of medi-
cation, it frequently has far more to do with the welfare of the patient,
and attention to it will be an important factor in hastening his recovery.

It seems scarcely necessary to mention that the character of the
disease will have an important bearing in the selection of the drugs, not
only with reference to their absorption and elimination, but with refer-
ence to the form, time, and manner of preseribing. The symptoms of
the patient, both subjective and objective, should not eseape the attention
of the physician, and without a daily record of temperature his hands
are practically tied.

Idiosyncrasy is one of the most difficult things to meet in estimating
the etfects of medicine, but it is not too much to assnume that many cases
of so-called idiogynerasy are but instances of cumulative action, in which
there is a failure to eliminate the drug from the system. But all cases
of this class are not so simple, as it not infrequently happens that the
first dose of quinine will develop a searlatinous rash, or a small dose of
belladonna cause exceptional cerebral symptoms. Oeceasionally the un-
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brings us to consider the remote and local effects, both may be consid-
ered in the same paragraph. Alcohol produces a loeal eflect upon the
mucous membrane of the stomach with which we are all familiar, at least
theoretically, but in addition there is a remote effect which is manifested
upon the liver and upon the tissues of the kidney. Then, again, there is
the effect which is produced throngh the interaction of the various fune-
tions, which may be called the secondary effect. Aside from the first
eflect of aleohol taken into the stomach, which is in the nature of stimu-
lation, there is the secondary effect manifested by inco-ordination of
movements, and with this eflfect comes depression. The remote effects
ol aleohol will be found in the liver and in the kidneys.

Bismuth is a sedative to the stomach, and such is the loeal action
when first given, but when large doses are long continued, the subnitrate
being a crystalline substance, it canses irritation, and thus we have
the secondary eflect. Chlorate of potassium is a drug which produces
secondary effects by acting as a protoplasmic poison at the points of
elimination, and, when given in considerable doses and long eontinued,
the kidneys suffer from this remote action, which is substantially the
secondary action of the drog.

As a rule, then, the dose of the remedy should be small, and, as the
duration of the action will depend to a considerable extent upon the size
of the dose in all acute cases of disease, the frequency of repetition will
keep the system constantly under its influence. Not infrequently, when
the dose is large absorption is arrested, and, besides, it is not impossible
to assume that, even when absorbed promptly, the effect of the quantity
may be suflicient to interfere with elimination. When small doses are given,
these complications cannot well arise. A single dose of five drops of the
tineture of aconite may be suflicient to produce constitutional effects, but
it may be less eflicient in preventing the spread of inflammation than the
same amount distributed over a period of several liours, so that the dose
shall not exceed half a drop. Gelsemium is a drug which will afford an
excellent illustration of the value of small doses; a single drop at in-
tervals of half an hour or an hour will be found an eflicient remedy for
the relief of acute attacks of fever in connection with high motor excite-
ment, but ten drops at once will be liable to eause ptosis, diplopia, and
other physiologieal symptoms which may require restoratives that shall
neutralize practieally all the good which might have been expected from
the large dose. Ergot may be given with great benefit in doses of one
drop of the fluid extract at short intervals in many instances, but there
will arise oceasions when it is necessary to give as muech as an ounce at
a single dose, in which cases of course, we have to take the chances of

absorption and elimination,
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taining tincture of the chloride of iron, hecause the resnlt will be in the
shape of an inky mixture ; the use of albumin and alkaloids generally in
this combination is open to the same objection. Glucosides are destroyed
by the action of free acids, and the salts of the alkalies are destroyed by
caunstie alkalies 3 and alkalies and alkaline salts have the effect of preeip-
itating alkaloids and their salts, This latter observation will be apparent
from the note that has already been made regarding alkaloids, viz., that
they are found in plants in combination with an acid.

PHARMACEUTICAL incompatibility is the name given to that form
of disagreement between two substances which prevents them from com-
bining with each other to form a clear solution. An illustration of this
may be seen when attempting to add water to a fluid extract which con-
tains a resinous property or ingredient. Quite a number of the fluid
extracts possess properties of this kind, and when it is desired to add
water to them and still preserve the resinons part in solution, it will be
necessary to introduce into the mixture a portion of powdered acacia.
In these cases, where the use of aleohol is not eontra-indieated the simple
elixir may be used instead of preparing the product in the form of an
emulsion.

When administering gquinine in an acid mixture with licorice it will
bie found that the mixture presents an unsightly appearance hecause the
acid has precipitated the glyeyrrhizin of the licorice, thus defeating the
purpose for which the licorice was used, namely, that of disguising the
taste of the quinine.

PHYSIOLOGICAL incompatibility is a matter of no less interest to
the physician than that which refers to chemieal and pharmaceutieal dis-
agreement. The matter will probably be better understood by referring
to poisons and their antidotes on preceding pages, in which it was
explained that after the ingestion of a poison its physiological antagonist
might be andministered with the expectation that the effects of the first
poigon might be counteracted by the second, until such time had elapsed
as was required for its elimination from the system. Chloral hydrate is
the physiological antagonist of strychnine, and in the case of the ingestion
of a lethal dose of one, the other may be used in doses suflicient to coun-
teract the effects upon the system until it has been eliminated through
the proper channels. A note should be made of the fact that if a lethal
dose of both poisons is taken at one time the effeet will be fatal, but not
=0 when one is taken and the other allowed to follow within a reasonable
time.

Sometimes we take advantage of this physiolozical incompatibility by
exhibiting two medicines whose effects are diametrically opposed to each
other, and the two drugs just named may be used for this very purpose.
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or a combination which shall offer itself as a model of polypharmacy.
The object of treatment is to cure disease, and the principles embraced in
the prescription are illustrated in the well-known maxim, * eifo, fule, el
Jucunde.” To cure our patients quickly, safely, and pleasantly should
be our aim, and to accomplish this desirable object much depends upon
the contents of the preseription. The simplicity, beauty, and efficiency of
preseription-writing ean be estimated by the careful observer from the
character and quantity and the number of medicaments ordered, when
considered in their relation to the disease and the end to be secured.
The story is related of a French pharmacist that he one day refused to
put up a physician’s preseription containing a large dose of chlorate of
potassium because he had learned incidentally that in previous cases the
children who took that medicine always died, and he felt that he was not
warranted in becoming partly responsible for the blunder of the physician.

Before taking up the matter of prescription-writing proper, it may be
worth while to say a few words regarding the combination, to which we
have only briefly referred. In connection with the remarks relating to
incompatibility, on the preceding pages, the subject of combinations will
be appropriate.

In the first place, in making combinations, incompatibles should be
avoided, unless there is some reason for making an antaronistie prepara-
tion, as desecribed on the foregoing pages. In the second place, the idio-
syncrasy of the patient must be taken into consideration, and, if the
combination is such that unnsual effects may be produced calenlated to
alarm the patient or his friends, the dose should be properly adjusted,
and the nurse given instructions as to the manifestations to be looked for
and the appropriate treatment in ecase of emergency. In the case of
acute attacks it may be necessary to give certain information as to the
length of time which one drug or combination should be eontinued, and
it will be needful that the patient or the nurse should understand and be
able to appreciate the conditions indieating that it should no longer be
given after the object sought for has been attained, True, this matter
trenches upon the practice of medicine, but it is not out of place in this
connection.

The reaction which has set.in against combinations has had the effect
of driving many to the opposite extreme, and has, to a certain extent,
created a species of nihilism in the ranks, but such variations can have
no material effect upon the onward mareh of science. Certain combina-
tions in use a reneration azo are quite as valuable in selected casesas they
were at that time. An example of this is to be found in the idea of get-
ting the virtues of einchona from a combination of different preparations,
which shall include the fluid extract, the tincture, a decoction, and an
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HYPODERMATIC MEDICATION.

Modern methods of treatment include the use of medicines by sub-
eutancous injection, by which process the medicine is deposited either
in the cellular tissue underlying the skin, the muscular tissue, or into the
more deeply seated organs. This is accomplished by the use of a pecu-
liarly constructed syringe furnished with a hollow, pointed needle, and
the method is usually spoken of as hypodermatic medication. The differ-
ent methods as sugzested above will commend themselves to the phy-
sician and will be selected in accordance with the demands of his patient ;
as a general rule, however, the hypodermatic administration is confined
for the most part to the treatment of emergencies, when the medicament
is lodged in the subentaneous cellular tissues. The intramuscular injec-
tion of medicaments is preferred where it is desired to obtain the consti-
tutional action of the drug, and when we do not care to get an imme-
diate effect from its administration. In the treatment of syphilis* by the
use of corrosive sublimate and by calomel this plan has been adopted,
and it is said that abscesses are less liable to occur than when the me-
dicament is thrown into the cellular tissue. The suggestion has lately
been put forward that not only syphilis might be treated in this manner,
but that other diseases would show themselves equally amenable to
treatment.

The following, from a paper on * The Cause and Treatment of
Psoriasis,”t by Shoemaker, may be noted : “ The best results which I
have observed, however, from the action of arsenic in psoriasis, are from
giving it hypodermatically, eare being taken at the same time to keep the
skin, alimentary eanal, and kidneys active by the hygienic measures,
together with the use of diaphoretics, diuretics, and eathartics, if neces-
sary. In administering arsenic hypodermatically, full doses must be
given if' a good effect is to be expected. The beginning dose should be
from one-tenth to one-quarter of a grain of arsenious acid or the arsenite
of godinm, increased to one-half a grain every two or three days. The
hypodermatic injection in fat snhjects ean be deposited deep into the
cellular tissue, and, in lean individuals, in the muscular tissue. Arsenic
given in this manner often acts more decidedly in chronic cases of
psoriasis than when administered by the mouth. At times, patients will
not permit the use of the hypodermatic needle, and under such cireum-
stances suppositories of from onequarter to half a grain of arsenious
acid or arsenite of sodinm, onece or twice a day, will at times prove
equally as serviceable.

# Bpp “ Remarks on the Treatment of Syphilis by Hypodermatic Injections of Corrosive

Bublimate,” by John V. Shoemaker, A M., M.I). London Lancet, Sept. 8, 1834,
1+ Bead before the Pennsylvania State Medical Society, Philadelphia, 1585,
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we consider the matter, so there is a limit to the good we ean accomplish
by the use of antiseptics hypodermatically administered. When the
extent of the aflected area is limited, and the general systemic condition
favorable, much may be expected from this method ; when the conditions
are otherwise relief will searcely be more than temporary, and at most
the treatment will be only palliative.

The dangers connected with hypodermatic mediecation should also be
considered. Iowever trivial such an operation may appear to the un-
practiced practitioner, it carvies with it all the dangers which attend upon
those that are more formidable. An examination of different text-books
shows that occasionally the use of the hypodermatic needle has been
followed by most unlooked-for manifestations, and in some cases it has
been urged that the medicament used was too powerful, the effect of the
shock being entirely overlooked. Such being the case, it will ordinarily
recur to the physician that his patient should be previously placed in a
comfortable position, and that no external influences may affect him the
patient will be most favorably affected by insisting upon perfect guiet.

Septic influences must be avoided by the most thorough antiseptie
treatment of all instruments used, and as it frequently happens that phy-
sicians cannot follow out such methods at the time owing to the lack of
facilities, boiling hot water may be used temporarily instead. By adopt-
ing this plan we shall also avoid carrying contagion from one patient to
another. As a rule of practice for those who are accustomed to the use
of hypodermatic injections in the treatment of syphilis, it cannot be too
strongly insisted upon that they should have an instrument for each
patient ; if this plan is too expensive they ought to be willing to have
one for exclusive use in syphilitics, and another for those not so affected.

Abscesses will be met with occasionally, but not at very frequent
intervals, provided proper precautions are taken in respect to antiseptic
measures and due attention is given to the solubility and perfect distri-
bution of the medicament in the media selected for its preparation.
The puncture of a vein would be attended with untoward effects, becaunse
the whole of the medicament wounld thus be precipitated upon the heart
at one time. Both these accidents may be avoided by withdrawing the
needle a few lines after its introduction into the tissues, and just before
depositing the contents submit the syringe to a slight rotary movement,
with a view to detect if the point is free from entanglement. By adopt-
ing this simple precaution many of the dangers incident to the method
are avoided, and, besides, there is a decided lessening of pain to the
patient.

In selecting medicines for hypodermatic use, several rules are to be
cbserved. Among the most important the following may be named :—
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obtained from the pancreas, in that it is most active in alkaline solutions,
—a fact which may enable us to account for the actively poisonous

symptoms which follow its supposed entrance into the blood. And
- this brings us to mention again the probabilities as regards the value
of medicated inhalations.

Admitting that enzymes find their way into the blood,and that they
are subsequently deposited in the tissues, and, in the case of a diseased
condition of the pulmonary tissues, that a suitable nidus is formed for
their rapid multiplication, is it possible that much will be accomplished,
in the way of interfering with their growth, by procedures which have
for their objeet the destruction of mgrbid produets? The suggestion is
advanced that, by reason of the nearness of the medieated vapors or
inhalations to the circulating fluid when inhaled, more can be accom-
plished than when our efforts are directed through the stomach. Again,
it is urged that the mucous membranes of the upper air-passages absorb
suitable medicines if properly prepared, and that they are active in
throwing ofl' poisonous products which are constantly accumulating in
the blood, and for these reasons the efficiency of medication conducted
in this manner cannot be doubted. For a long time some doubts existed
as to the possibility of inhaled substances passing the glottis, but there
is now no longer any question on this point, not only for vaporized sub-
stances, but for any substance which can be finely divided. This latter
observation is fully warranted by the observations of eompetent ob-
servers in this. State, who have had under their eare persons who had
long enjoyed excellent health, but, after a few years’ constant exposure
to work in certain guarries where grindstones were made, many of them
were finally overtaken with a species of consumption of the lungs. Dr.
Trail Green is entitled to the credit of making this discovery, although
his views have met with strenuous opposition,

Having now admitted the presence of the enzymes as well as the
microbes in the lLealthy as well as the diseased pulmonary tissues, and
having admitted, further, that medication could be conducted in such a
manner that this particular area could be reached, the question then
arises as to whether or not this form of medication will be etlicacious
when supplemented by tissues which are so active in performing their
functions? If it were possible that all of the mierobes and enzymes
could be marshalled in order and compelled to run the gauntlet of fresh
air and medication, our chances would be greatly favored in the warfare
against them; but we cannot forget that many of these active agents
are constantly engaged in their deadly work, and for this reason, if for
no other, we are foreed to the conclusion that our treatment must be
merely palliative. There still remains to be considered the fact that






136 PHARMACOLOGY AND THERAPEUTICS.

better calculated to enlighten him in respect to the affections which are
most successfully treated by this method.

ALIMENTATION.—Believing that in many instances the regulation
of the diet of sick persons is productive of injury, owing largely to its
being too restricted, the following remarks have been prepared more for
the purpose of indicating certain general rules to be followed, with a
view to have the diet of the invalid selected in accordance with the de-
mands of the stomach rather than in conformity with certain rules such
as we observe in dispensing our medicines. This appears the more
necessary from the fact—which cannot be denied—that frequently dis-
ease follows upon certain self-imposed reguolations concerning food which
in the end prove decidedly unfortunate for the patient. While we cannot
wholly overlook the testimony of such authors as Salisbury, who has
made extensive observations concerning the direct and remote effects
of eertain kinds of food, the fact remains that few physicians are in a
position to control their patients, nor have they the necessary data to be
able to determine themselves the actual demands of the system ; but the
present work does not admit of more than a brief reference to this
subjeet.

There is one form of aliment which has had universal employment
for centuries past, and still must be accepted as the best, becanse all
attempts to add to our methods of nutrition have been with a view to
supply something which shall be as nearly like it in its composition and
effects as is possible for human ingenuity to imitate nature, and its
superiority is still maintained. We refer to the use of milk, without
which it would be almost impossible to conduet many of our cases to a
successful termination.  Still, there are times when this form of nourish-
ment cannot be given, or the patient rebels against it, and we must seek
for something which shall take its place. The reaction which has lately
set in against milk may be due in part to the discovery of Professor
Vaughan of an active poison which he has named tyrotoxicon, but the
development of this peoison should not cause its wholesale rejection.
A more cogent reason, perhaps, is to be found in the interest taken in
this matter by manufacturers who have something in the way of a sub-
stitute to offer, but all such preparations should be used with eaution,
because they are no more certain to be free from the objections urged
against the milk than is the milk itself. If a poison is liable to develop
in milk whieh has not received proper attention in the matter of eooling,
it is quite as likely that a similar aceident may befall the artificial prepa-
rations which are offered to supplant it. With proper carve in the selec-
tion of the product, there need be no fear apprehended from the judicions
administration of good milk when it agrees with the patient ; but caution
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Feeding the sick is a matter of no small moment, and the physician
in charge should always make that a part of his business at the regular
calls, as the amount of food taken in the twenty-four hours is frequently
ol greater importance than the amount of medicine. This observation
is warranted from the fact that there is a disposition amongst the laity
to follow closely the directions of the physician in everything pertaining
to the administration of medicine, but the supply of food, we regret to
gay, is often entirely forgotten. Indeed, some persons get so excited
when any of their family is sick that they not only forget to take food
themselves, but they never think of the needs of the sick in this respect,
and it may be to the advantage of the sick person that the doctor himself
should examine and taste the food prepared.

In all cases of fevers the instructions to the nurse concerning the
kind of food and the frequency of its administration should be given
with deliberation ; and,in ease there are any special reasons for adopting
certain regulations, this matter must be speeially impressed upon the
attendant. Night-feeding is something which will sometimes regnire an
explanation before the attendants are convinced of the necessity for
administering food to an invalid early in the morning or late at night;
but in all eases where the vitality of the patient 1s at a low ehb this im-
portant suggestion should not be omitted. From two to five o’clock in
the morning are critical hours for the patient, and every precaution
should be taken to prevent the strength from being dissipated for the
want of proper food and stimulants at that period. During the day the
intervals shonld not be too long apart, but regularity must be followed,
and too much should not be given at one time. When but little is taken
the periods may be shortened, and, as the patient takes more from time
to time, the intervals may be gradnally lengthened, as, if the quantity 1s
considerable and the intervals short, the stomach will soon be over-
worlked, and unnecessary time will be lost waiting for it to regain its
normal condition. Where medication does not interfere with digestion,
it is well to time the periods of administration so that both procedures
may be attended to at the same time, and we thus avoid arousing the
patient at a time when he might be favored with rest. Special instructions
are sometimes required on this peint, as ecertain medicines give better
results when taken fasting.© An invariable rule on the part of nurses
should be that no dishes nor medicines shall be in sight of the patient,—
symptoms which act as a constant reminder of his illness, and which
doubtless have the tendency to turn the thoughts in the direction of the
possibilities of recovery. The most hevoic patients are often thus
affected with gloomy forebodings; but what must be the feelings of the
confirmed invalid when he considers the unfavorable outlook ?

i e cm—
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irritation which may be diffienlt to control. There are many prepara-
tions of beef to be found on the market, either simple extracts or pepto-
nized products, which may be used with satisfaction; and our main
difficulty in this matter is to discover products which shall possess
nutritious characters, and at the same time be such that the mueous mem-
brane will tolerate them for a sufficient time to enable absorption to take
place. The amount should not exceed at any time more than two
ounces, and the frequency of administration must be determined by the
condition of the bowel. If alimentation ean be condueted in this man-
ner as often as every four hours, that will be the time; but it may be
necessary that the intervals should be longer, and mueh benefit will be
derived from injections of this character at intervals of six hours.

The greatest obstacle will be owing to the irritation which is set up
by the introduction of the substance into the bowel in the early efforts
in this direction; and it has been suggested that the best way to over-
come this would be the use of opinm suppositories for the purpose of
counteracting the tendency to tenesmus, but the case may be such that
the use of opium is contra-indicated. Coeaine might be substituted ; but
that is open to objection, beeause it would have a tendency to destroy
the healthy condition of the mucous membrane, and, besides, we eould
not avoid the constitutional effects. Oeccasionally it will be found that
the use of an enema of eold water will be sufficient for the purpose, and
when this does not suffice it wounld be well to try the effect of a small
quantity of laudanum,—mnot more than ten to twenty drops for an adult,
—which may be combined with the preparation to be used. This simple
method has often proved quite successful in the hands of the authors in
the use of nutritive enemata, as well as in the administration of medicinal
substances. Cases which have shown exeessive irritability under these
conditions have developed a wonderful tolerance when this method was
adopted.*

Stimulants may be given in this manner in combination with the
necessary medieation when the patient is weak and everything depends
upon maintaining the vitality for the time; and the small amount of
anodyne contained in the laudanum will often have a beneficial, rather
than an unfavorable, effect upon the general condition of the patient, as
we have already pointed ont the sedative, as well as the stimulant, action
of this drug. Compliance with the suggestions enunciated does not
require the paraphernalia of a laboratory, and may be used to great
advantage by those who are not so situated that they can call to their aid
at any time all the most approved methods.

#Qap i Rectal Alimentation and Medication in Diseases of the Skin," by John V. Shoemaker,
AM., M,D, Transactions of the Ninth International Medical Congress, vol. iv, p. 170,
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and fever, there is by no means such agreement, nor anything approach-
ing it, regarding the various’effects of the administration of electricity,
and therefore not the same sure basis for rational treatment. In a
word, unlike the case of the materia medica, where we have long known,
both physiologically and pathologically, the specific effects of drugs, even
although not always specifics, in electro-therapeutics we physicians know
of the action of electricity much move through incipient pathologieal
experiment than through physiological work, and mueh more through
the latter than through the principles of electro-physics. Yet it is evi-
dent that the practice of electro-therapeuties can never reach an art com-
parable to that attained in other departments of medicine unless the
ground-work of knowledge is electro-physics, upon which to superpose a,
knowledge of electro-physiology, and then of electro-therapentics. We
ask the question of our own experience, how this most desirable objeet
can be accomplished during the longest, at best short, collegiate term of
the future, and we answer ourselves and others by saying that it can
be accomplished in no other way than by establishing in each college a
chair of electro-therapeutics. With this, and the eleetro-clinieal opera-
tions that would be combined with it, the student of medicine would
reach, within moderate limits of time, just as he now does under the
instructions of the present chairs of medicine and surgery, the best theo-
retical and practieal knowledge of the day, to be supplemented, as in the
other cases, by future observation, study, and practice.

ELECTRICITY BELONGS TO THERAFPEUTICS, NOT TO THE MATERIA
MEDICA.

Many writers speak of eleetricity in its therapeutieal applications
as belonging to the materia medica. This is not consonant with our con-
ception of the agent of which we are speaking. In ecautery, puncture,
and excision, accomplished by the determination of heat to small current-
resisting surfaces, through the instrumentality of a powerful eurrent,
electricity is, of vourse, employed as a distinctively surgical procedure,
and its action does not fail to fulfill our expectations in many eases which
were impracticable by other means, But it accomplishes nothing more in
these cases than could be secured by the actual cautery, if' the site of the
disease admitted, except through the peculiarity of its nature incidentally
to check through coagulation excessive effusion of blood. Its advantages
in many cases, in excision and other things, over the actual eantery are
manifest, and it is adapted to many internal operations impossible to ordi-
nary surgieal procedures. But this class of operations, being, as we inti-
mate, distinetively surgical, the materia medica should not enter into our
conception of them. We go further, and say that the idea of the materia
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150 ELECTRO-THERAPEUTICS.

will there see that, through concentration of a very moderate current at
the seat of stricture in the urethra, obstinate cases are readily relieved,
and that this is evidently accomplished chiefly through the chemical
effect of the current, known as electrolytic.

CHEMICAL CHANGE CONFINED TO SMALL AREAS IN TREATMENT AT
THE SURFACE OF THE BODY—THE RELATION OF THE OTHER
EFFECTS.

It is very evident that, as active chemical change can take place only
in the vicinity of the poles of the battery, because the most heroie treat-
ment must still recognize that life is incompatible with currents beyond
a certain strength, and that, as the longest sitting ought not to be very
long, the chemical change in the fluids of the body produced by percu-
taneous and other applications must be very small. It is only when we
can concentrate the chemieal ehange within a limited area, as in the illus-
tration given, that the chemical effect is perceptible, and is not so dissi-
pated as to be virtnally non-existent; always, be it understood, with the
qualifications as to the strength of the current, the time of its adminis-
tration, the weight of the person, and other considerations. The thermie
effect must be in quite the smallest relation to the total effect of the
current, being dne to the pesistance of the tissues of the body to the pas-
saze of the current, the increase in animal heat being dne to work per-
formed by muscular contraction, the increase of circulation being entirely
a secondary effect. Considering, too, the firmness of some of the tissues
as compared with others, and the density of all, and the small portion
of the eurrent which passes in its divided paths with the density with
which it leaves the electrodes, and not losing sight, either, of the circum-
stance of the short duration of the enrrent during an ordinary sitting, it
is very evident that its cataphoric action must be very small, especially as
the tendency to osmosis has to contend with the normal arterial, venous,
and capillary movements thronghout the body. The catalytie, as a con-
sequence of the electrolytic effect of the eurrent in percutaneous adminis-
tration, must be very minute, and yet, in its application to the mucous
membranes within the limited areas covered by the poles, is all-sufficient
for accomplishing the absorption desired.

'THE TONIC VALUE OF THE COMBINED EFFECTS OF THE GALVANIC
CURRENT.

There are things about which we may reason and reach perfectly
justifiable conelusions from a priort considerations, if we do but reach
them by true indnction from what we actually know,and the above con-
clusions are among such as we are justified in holding as derived from
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152 ELECTRO-THERAPEUTICS,

lead in functional change, through general innervation and increased
circulation growing out of passive exercise.

THE NATURE OF ELECTRICITY.

It stands to reason that one utilizes a force, great or small, in pro-
portion to his understanding of its nature, capabilities, and limitations.
In electricity we have a force different from other forces in that, for the
most part, it seems everywhere and yet nowhere ; and only now and then,
althongh we are able to loealize its manifestations by the simplest means,
does it seem to be manifesting itself in pature. It is not generally mani-
fest, as gravity and heat are; we must generally summon it to our presence,
and in one form, as the Genius of the Arabian Nights obeyed the bid-
ding of Aladdin, it comes upon rubbing of the Lamp. Other forces we
know of and deal with daily. An axman exactly measures the capacity
of the tree to resist his strokes; that is, he knows his force in relation
to its resistance. Man is in everything anthropomorphic. We know
that a horse is about sixteen times as strong as a man, and we rate our
steam-power in horse-power. We gauge, not inaceurately, what chance a
bull would have in a contest with an elephant, but do not jump from house-
tops, because we know our jumping-gange for all directions accurately.
Yet, while electricity, which we summon at will and store, is a force
of such subtlety and power that it taxes our comprehension and control,
it is one which, although long used in medicine, is even now but begin-
ning to be employed scientifically through what one should suppose ought
to have been fundamental belief in accuracy of dosage, however the
judgment as to that might have erred. This point we have reached,
where empiricism is, as far as possible, being discarded. Some of the
foremost medical men are advancing in the science of electro-therapeutics
upon the basis of eleetro-physics and electro-pathology, favored by the
possession of excellent instruments. The medical world at large has for
the first time the opportunity to advance with solid front in the footsteps
of these pioneers in science, possessed of their valuable contributions to
electro-therapeuties, and armed with the best instruments, including
electrometers, without which no physician has greater right to administer
electricity than he would have to prescribe unmeasured and unweighed
drugs. '

When we speak of becoming acquainted with the nature of elec-
tricity, of course we mean no more than an acquaintance with its char-
acter as dimly seen through its action. No man will ever know what
electricity really is, any more than he will ever know what light or heat
really is. It is to the partial significance of its actions that our knowl-

edge must ever be strictly limited. But certainly as to its character,
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such radieal changes as had up to that period oceurred with reference to
views of phenomena. Conceivableness, however, must hereafter, as here-
tofore, ever remain a valid term referring to our own personal knowledge
s0 far as commanding the knowledge of our day. Even Newton him-
self, although he had made the grandest of all discoveries in that of the
attraction of gravitation, said that he could not conceive of bodies acting
at a distance upon each other, implying what he and many more modern
philosophers have believed, despite the fact that the attraction of gravi-
tation seems to contradict it, that there is an ethereal medium of com-
muniecation and foree representing gravitation among bodies.

THAT ELECTRICITY AND MAGNETISM ARE THE SAME IS A FALSE
ASSUMPTION.

A writer whom we met only lately starts out boldly with the assump-
tion that magnetism is electricity. His ground for this assertion is that
magnetism will produce (or, as it is techmically described, “ induce )
electricity, and electricity magnetism. But the conclusion does not fol-
low from that fact, as does the coneclusion that two things are equal to
each other which are equal to two other things that are equal. Equality,
in this ease, is axiomatically derived, in the other it is assumed, or, in
other words, the question is begged. Magnetism may be electricity, and
electricity magnetism, but the case is not proved because electricity in-
duces magnetism and magnetism electricity. With as much reason
might one contend that heat is electricity. The cases are exactly parallel,
for it has been proved that heat induces electricity ; but it is not, theve-
fore, concluded that heat is electricity. On the contrary, it is known
that heat is a mode of motien ; electricity is also a mode of motion,
another mode of motion. Mediately, through action on matter, electricity
is induced by heat, and so likewise, mediately, through matter, elec-
tricity induces magnetism and magnetism electricity. but always through
the intervention of matter. There is no more redson to suppose that
electricity and magnetism can be directly converted into each other than
to suppose that heat and electricity are transmutable into each other.
The intermediary is always matter, and these forces disappear and
re-appear in other forms, conditioned upon their respective eflects upon
matter, which involves the particular constitution of the matter itself.

MOLECULAR DISTURBANCE ASSOCIATED WITH ELECTRICITY.

Modern investigation points to the fact that all substances have dis-
tinctive molecular constitution, and that many of them are molecularly
susceptible of profound disturbance. In the case of metals this takes
the form of a large range of movement among their component mole-
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from asserting their elective affinities, but we can at least temporarily
control the physieal characteristics of the body. Similarly, in the wide
range of nature, matter being generally compounded heterogeneously by
other forces besides chemical ones, every element as represented by matter
has not found in every individual case the affinity for its utmost satis-
fuction, because, as indicated, other causes than chemical ones have con-
spived to give form to matter, Matter, as we find it on the earth, is the
product of physical causes other than the merely chemical ones, com-
" bined with the chemical ones, and has a physieal constitution, derived
from those other eauses, besides chemieal ones, but combined with chemi-
cal ones, in its formation. For this reason, the chemical constitution of
a body and its physical constitution are not to be separated in idea ex-
cept when we wish to express ourselves as to the particular formative
agency that we may have in mind,—that is, unless we wish to express
ourselves with reference solely to the forces which have predominantly
combined to give any particular matter form. Matter being of various
formative constitution, physical and chemical, is in consequence more or
less stable, and the physieal constitution so-called and the chemical
constitution so-called of a matural body form one constitution, which,
while not specifying with respect to the idea of contributive action in for-
mation, is really one constitution with respect to the idea of the blended
agency inseparable from its existence at any given moment of time.

THE GALVANIC CURRENT.

The most profound researches lead to the belief that the ultimate
form of matter—the atom—represents force in perpetual play, and that
the molecules built up from them, especially those eonstituting metals,
are capable of revolving upon their own axes. That there is no real dif-
ference between the force chemically impressed upon atoms and mole-
cules by the aetion of the galvanic battery, and the force impressed out-
side of the battery, in the outside electric cirenit, is apparent through
the phenomena of the galvanic current. We confront in the simplest
«cell a plate of electro-positive metal with one of electro-negative metal,
both immersed in an exciting fluid, and attaching a wire to the top of
each of the plates, and placing the free ends of these wires in contact
with each other, we find an eleetriec current, so-called, flowing from the
positive pole of the cell (which corresponds with the negnti‘-'q, plate) to
the negative pole (which corresponds with the positive plate) ; and simi-
larly from the negative pole in the other direction. The change that takes
place in the cell through the action of the plates upon each other, from
being immersed in the exciting fluid, is unequivocally chemical. The
whole course of events in the cell until the action runs down, through
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thermo-electric machine and of the dynamo we can produce similar cur-
rent electricity, having chemieal and dynamic effects. Even the faradic
current (the alternating, induced current) produces chemical as well as
dynamic effects; only, as there is in that current no constant polarity,
the polarity alternating rapidly from positive to negative, the nascent
chemieal products instantly recombine. The disruptive discharge of
electricity through an electrolyte shows exactly the same fundamental
phenomena.

Everywhere we shall find, elsewhere as well as in static electricity,
where even the walls of a room where an electrified body is set up show
electricity of opposite sign, that electricity is polarization of molecules,
whether of water, air, gas, or metal, or other substances with which it
comes in contact. Polarization is static or dynamic according to condi-
tions imposed by nature or man, and if dynamie, is chemical in its effects,
if in its path it meets elements within a eertain range of combination
that have not satisfied their ultimate affinities. In a word, the action of
electricity, whether galvanie, thermie, electro-magnetic, magneto-electric,
frictional, or induced, positive or negative, are all phenomena of polariza-
tion, whether manifested dynamiecally through eurrent in small conductors,
as wires, or statically through filins or greater depths of matter.

THE ELECTRICAL CURRENT AS AFPPLIED TO THE PATIENT.

The ordinary eurrent which we use, derived fromn the galvanie eell,
affords us an instroment in which the body of the patient continues the
polarized chain distributed along the lines of least resistance. Some few
physicians now use the current of the incandescent light. That of the
are-light is so powerful as to rule it out of any possible attempt to employ
it, since a slight mistake in manipulation might cost a patient his life,
The current pursues a virtually straight path when the poles of the battery
are closely contignons, and a variable number of paths, depending less
upon the distance of the poles apart than upon the character of the paths
between them. We mention this incidentally, from having in mind some
of the fatnouns assertions which are sometimes made as to localizing
administrations. We shonld always remember that, except in the case of
the immediate proximity of the poles to each other, we can never make
the administrations strietly loeal by any attempt to localize them. In
the path or paths of the eleetricity, representing more or less intensity
of polarization, coineident with different densities of currents, this
determined by more or less freedom of passage, it produces in ordinary
percutaneons administration, in the order of magnitude as named, irri-
tative, electrolytic, catalytic, thermic, and cataphorie effects. The cur-
rent, as we have indicated, is not a flow, as we know and picture the
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subject is even more so, for, as we have indicated, the only true basis for
medical practice with electricity is an understanding of so much of
electro-physics as may belong to the character of electricity for thera-
peutieal purposes. The books are full of deseriptions of batteries,
instruments, and of clinieal and other eases, often mixed—too much
mixed—with historical accounts of successive discoveries, bewildering
the reader with a multiplicity of details prejudicial to the concentration
of his attention upon important prineiples. It is to these that we would
chiefly direct and confine his attention, leaving many details to his future
studies, For this purpose he will find many excellent treatises, such as
Erb’s, Althaus’s, De Watteville's, and Beard and Rockwell’s, There are
now, too, many admirable electro-therapeutical instrument-makers, and
necessarily they make excellent batteries and instruments because they
have the ability to do so, and beeause the best electro-therapeuntists are
ready to buy them. So simple in their mechanism are even the most
elaborate batteries, that a slight explanation as to the mode of managing
them suflices. But although the instrument-maker himsell may pre-
sumably be supposed equal to explaining the mode of working his own
batteries and appliances, and be ready for the consideration of purchase
to impart his knowledge, there is a line beyond which he is not to be ex-
pected to pass. Itis not to be assumed that he will give sufliciently minute
descriptions of the significance of the volt, ampére, coulomb, and farad.
The rules for the measurement of currents are to be learned, as a general
rule, only from treatises on the subjeet of eleectricity, and although
studies to secure the necessary knowledge need not be profound, what-
ever it amounts to, must be acquired. Not long since we met in a work
on electro-therapeutics a statement made by one physician to another,
expressing surprise that two persons, placed successively in the cirenit
of a battery, eansed different deflections of the needle of the galvanom-
eter; as if the resiztance afforded by one person were identical, or the
same as that afforded by every other person. Yet the skin on different
portions of the same individual shows varying degrees of resistance to
the current, and poles may have more or less surface contact when placed,
removed, and replaced on the same spot in the same individual; and
when we come to consider the ease of two individuals, not only do dif-
ferences of specific resistance of integument enter into the question, but
the character of some tissues as compared with others, and in the case
of weneral galvanization the size of one individual as compared with
another. Would a non-pachydermatous elephant, if such a thing were
possible, having an integnment like the human skin, be expected, when
the eurrent is passed through it, to show by the galvanometer only the
same resistance as that given by the body of a child? An absolute
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amperes, and the milliampéremeter, or galvanometer reading to the
thousandth of an ampére, is the instrument in use for that practice. The
coulomb (static) is a charge of the electro-motive foree of one volt in one
second. The farad (static) is the amount of electricity represented by a
coulomb at the potential of one volt. It is physically represented by a
Leyden jar of that capacity. The terminology proceeds far beyond this,
but the preceding mention is more than suflicient for our purposes,
Wherever dynamie, these and other measures have been reduced to the
fundamental units of time, mass, and length, which means reduction to
the terms of the only absolute force—the attraction of gravitation.

The volt is supposed to represent pressure as in head of water, and
the ohm resistance to flow, as in pipes. An ohm would be represented
by the resistance of an ordinary copper wire of 95 per cent. conduetivity,
thirty-two gauge, ten feet in length. The exact measure of the olhm in
absolute terms, reduced to veloeity by reference to gravitation, has not
vet been fixed, the different values obtained differing eonsiderably. But
for practical purposes its value is sufliciently well known, as an approxi-
mation to the truth of absolute measure, for introducing resistances to
currents in instruments consisting of coils and other devices,

RESISTANCE: EXTERNAL AND INTERNAL.

When the external eircuit of a battery is through a large resistance,
its electro-motive force is greater than when the circuit is through a less
resistance. Coupling the cells of the battery in series, although it in-
ereases the internal resistance, inereases also the electro-motive foree of
the battery, all the more enabling it to overcome great resistance in the
external circnit (the human body, for instance). On the contrary, when
it is intended to deal with internal resistance in the battery, this cannot
be accomplished by overcoming it, but by lessening the internal resist-
ance by coupling the cells in parallel or in multiple are. Why external
resistance increases electro-motive foree is not known with precision. A
portion of the effect is aseribed to the increase of polarization set up in
the battery by its own current, and a portion to the probability that the
internal resistance is a function of the current. We have not far to go,
however, to find analogies for this phenomenon. One of the best meas-
urements of the veloeity of electricity, that by Wheatstone, makes its value
two hundred and eighty-eight thousand miles per second. The veloeity
of light is only about one hundred and eighty-four thousand miles per
second. The Coast and Geodetic Survey, in telegraphing in 1869 from
San Franeisco to Cambridge, Mass., and back, through a loop of wire
seven thousand two hundred miles in length, obtained the time of transit
as gogg of a second. But, then, there was the resistance of the wire and
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or modify the secretion of a gland, or inhibit eertain nervous aection,
which might be explained by the difference of dynamic force, with a
given quantity of electricity and amount of eleetro-motive foree, of one
pole over the other, instead of accepting without further demonstration

that one pole is in its effect upon the body intrinsically different from the
other.

THE MOOT POINT AS TO WHETHER THE BODY NORMALLY HAS
REGULAR ELECTRICAL CURRENTS.

At one time it was supposed by many persons that there are regular
electric currents in the body, some going even so far as to imagine that
nerve force and electricity are really the same agency. This latter notion
has, of course, been thoroughly dispelled, as the result of the experiments
made during the last few years by Helmholtz and other physicists
regarding the rate of transmission of nerve signals. The results of the
experiments of Du Bois-Reymond, pursued in the interest of demon-
strating the existence of currents in both nerves and muscles (the
prevalent one being supposed to be produced by the muscles, the nerves
merely acting inertly as conductors), and also of demonstrating the
existence of electrical currents in the arms, coincident with, but.distinet
from, muséular or nerve currents, interesting as they are, and productive
as they will prove in the future, through leading research in that diree-
tion, wonld seem to be entirely disproved by experiments. Professor
John Trowbridge, of Harvard, has reached the conclusion that the phe-
nomena observed by Du Bois-Reymond are not owing to the presence of
muscular eurrvents and nerve eurrents in the substanees submitted to
the action, but to endosmotic action of the fluids in the musenlar and
nerve substance, affecting the saline solution of the cushions adapted to
the galvanic battery for the reception of these substances by way of
referring their action to that of the delicate galvanometer used for the
detection of infinitesimal currents. And in the ease of the electrical cur-
rent supposed to be produced by Du Bois-Reymond by dipping the tips
of the forefingers of each hand in two solutions, and then producing
muscular eontractions of each arm alternately, registéring a change in
opposite direetions on the galvanometer, they are probably rightly
aseribed by Professor Trowbridge either to the change in temperature
superinduced by the muscular contractions or to a change in the flow of
blood in the arms.

Nevertheless, although one who believes in the results of Professor
Trowbridee’s experiments, as against those of Du Bois-Reymond, is re- .
duced to the necessity of discarding any notion which he may have enter-
tained regarding demonstrated muscular, nerve, and electric currents in
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winter and diminishes in summer, ceasing with perspiration, He also
remarks that prolonged mental exertion increases the positive electricity.

The last is the only one of the results mentioned which seems to us
anomalons. We are not disputing it, having no grounds from either
personal observation or remarks of other writers besides himself for
denyving the statement. DBut, although this is so, we may be permitted
to say why the statement seems to us anomalous. Hemmer distinetly
speaks of lassitude from museunlar overexertion as being productive of

*negative electricity in the body. Yet he aseribes the opposite effect to
overexertion of' the brain; and it really should seem that, as lassitude
from the former cause is as pronounced as from the latter, the electrical

- consequences could not be different.

Mention of a very singular phenomenon should not be omitted in
connection with this,—one of excitation of the brain. It is of frequent
occurrence after prolonged mental exertion, especially when accompanied

by disquiet, and when a period of rest at last supervenes with full inten-
tion to recuperate, as when, after a day of mental strain, a person retires
for the night, that he becomes aware of a suceession of guick discharges
in the brain, indicating the liberation of force of some kind. The time
at which this occurs, when the mental tension is at least in a meas-
ure relieved, clearly indicates that the foree which is liberated is one
which had been summoned to meet that for which it is no longer
required, and, becoming superfluous, is discharged in a series of explo-
sions. That the sensation is represented physieally in the brain there
ought to be no manner of doubt. As to whether it is electrical or nerve
force which is discharged there is apparently small chance of discovering.
Qur judgment as to its veloeity must, as a matter of sensation, be wholly
erroneous if the discharge be electrieal, for just as the retina retains the
picture of the electric spark for some time, althongh it has the dukation
of only 53155 of a second, so the nerves of sensation arc, in this other
case, incompetent to register the duration of the movement, our faculty
of differentiating in lapses of time not being equal to perception of
difference below the tenth of a second.

TONIC EFFECTS OF THE ELECTRICAL CURRENT.

That the chiefl effects ol the curvent administered percutaneously
will eventually be decided by electro-therapeutists to be tonic effects, we
have little doubt.  All experimentation, clinieal observation, private prac-
tice, and thought upon the subject seem to point in the direction of that
conclusion. What with unhygienic surroundings, improper food, ex-
cesses of all kinds, and mental strain, combined with inadequate exercise
of many parts of the body, civilization has much to answer for as to the
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and involuntarily increased, and, lastly, we have the class of the lowest
estate, where poverty means to those afflicted with it ill-feeding and in-
adequate feeding, ill-housing, including ill-ventilation, and all the ills
that Pandora’s box let loose on earth. A man eannot escape all ills, do
what he may. Even the savage, free to roam at least in places yet, and
trained in every fibre amid fresh air, has his periods of depression
through famine and other evils due to his estate. DBut in the best speci-
men of these we can see what is given to the physical heritage of man,
if only he could generally be more of a child of nature than he is, if
merely to the limitations of the conditions which surround the civilized
man. Then he would find that through exercise suited to his individual
powers he has strengthened his heart’s action, increased his eireulation
and digestion, lightened his spirit, and made of himself a new being,

In the gradual relinquishment of physical exercise, and yielding to
slothfulness in that respect (for many a man willing to labor with his
brain is averse to physical exercise, and yet he is of all men the one who
most needs it), as age creeps on apace every part of the body becomes
more or less enervated, through not being ecalled upon to perform its
functions with the proper degree of intensity. The whole vasomotor
system suffers in its integrity, We do not donlt that, if we could in-
spect the internal economy of many a man, it would show a condition
of incipient or permanent partial stasis in a transition stage, oceur-
ring, overcome, and recurring in fitful change without perhaps reaching
the point where embolism supervenes, but always cireling about the
zones of danger, and threatening that conelusion, from the cirenmstance
of the torpidity of the general action of the system. Now, if the gal-
vanic current is fundamentally what we believe it to be in its effects,—
dynamic,—if it is a eurrvent polarizing all that it ieets on its passage
through the body, distending and contracting museles and veins, eausing
glands to secrete, moving, through change in the relative density of their
parts, the fluids of the body, we have only said in other terms that this
must not only relieve stasis, but must produce passive exercise of the
most heneficial kind, especially in all those parts through which the eur-
rent goes, which, through long neglect of hygienic laws, are functionally
deranged. The primary curative effect of the current is therefore, to our
mind, tonie, restoring innervation and nutrition to the organism, with the
secondary effects which we have mentioned.

THE DIFFERENTIAL ACTION OF THE POLES. :

We could wish that this view of the fundamental action of the cur-
rent were universally taken, and then we should see dispelled one of the
concomitant notions associated in the minds of young electro-therapeu-
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proper pole. The differential chemical effects of the two poles are, as
applied to the mucous membrane, demonstrable, The differences should
be studied, so that the contemplated effect, not an untoward, or even
contrary one, may be reached by misemploying them. As for the per-
cutaneous administration of the current, we can only repeat what we
have before declared, that the effects of the poles must in that case be
infinitesimal, and therefore negligible in the premises. The beginning and
end of our first practical lesson is that the chief therapeutic virtues upon
which we can rely in the galvanic and faradic eurrents lie in their tonic
effects.

THE FARADIC APPARATUS AND CURRENT.

We have now come to speak in such a manner alternately of the
faradic and the galvanie current, that it is proper at this point to in-
troduce some description of the faradie current, and of the machine with
which it is used, as a preliminary to particular mention of when one
kind of current or the other is indicated in medieal practice. The faradie
current is an induced current, induced by the primary current, perforce
of that strange power which electricity possesses of summoning other
eleetricity to manifest itself either statieally or dynamieally. In.the case
of’ static electricity the presence of one electricity binds another to its
presence for a time, depending upon the condition of the atnfosphere,
which may dissipate it by convection or conduetion, while in the case of
current electricity the electricity induced by a current is only of momen-
tary duration and is itself a current.

Considerations of the manner in which the simplest and best kind of
faradie battery works will instruet us as to the phenomenon to which refer-
ence is here made. The battery consists of a few small cells, sometimes
not more than two, and a bar of annealed iron encircled by a long helix or
coil of insulated wire, which, in turn, is encircled by another coil of insu-
lated wire, longer and finer than the wire of the first coil. The outer helix,
that in which the induced currents flow, is not connected with the inner
one, in which the primary currents flow. Opposite one end of the inner
coil, and the end of its inclosed bar of iron, which there appears,is a
little platinum point restrained by a spring from touching the end of the
iron core, which spring is still sufliciently slight and flexible to allow the
point play enough from a slight impulse to enable it to touch the end of
the iron core. Now, if an electrical current is sent through the wire of
the inner helix or eoil (the primary eoil), there is an instantaneous cur-
rent in the opposite direction through the outer coil (the secondary coil),
and hence its current is called the secondary current. But, as the pri-
mary current passes through the primary coil, it magnetizes the core of
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and other machines with coils effect is, not the ereation of energy, but the
causing of a certain kind of manifestation of force. They increase enor-
mously the electro-motive force ns manifested in difference of potential,

THE GALVANIC AND THE FARADIC CURRENT TWO TOTALLY DIFFERENT
INSTRUMENTALITIES.

It must be very evident to the reader that the distinctive char-
acteristics of the galvanic and faradie eurrents are so divergent as to
indicate that, if they have therapentic effects, choice must frequently
be made between them to suit partieular eases. The characteristics of
the currents will, o course, remain constant, and in regard to them the
question will be only as to the places of application of the poles, and
the intensity of the administration of whichever eurrent may be selected,
But, in the present condition of the art of electro-therapeutics, it is often
an open question as to which current to employ in a special case, in-
cluded within the ever-reeurring guestion of correctness of diagnosis
with regard to that special ease.  Barring, however, the limitations under
which we work, we have in the two currents two diverse instrumentali-
ties in the field of electro-therapeutics, even without including statie
electricity, and it is for us to seek sedulously to use them to the best
advantage, inclusive of indieation or contra-indication of either of them,
or of both. According to the present tendency of opinion, however,
among  electro-therapeutists, their contra-indication would seem to be
very rare, the chief instances of it cited being in acute mania and in preg-
nancy, unless it be extra-uterine. The most apparently diverse symptoms
often seem to be amenable to treatment by the currents, such as anmmie
and hyperemic conditions. And yet, that the currents should affect
both of these favorably is not so strange, after all, when we refleet that
both conditions are by the currents subjected to mechanical effects which
are tonie.

For diagnosis and treatment of various forms of paralysis, both the
galvanic and the faradie currents are often used, their treatment some-
times indieating the use of the two currents alternately. In general
faradization the current may be passed through the body by means of a
moist and warm foot-plate, to which the negative electrode is attached,
while the positive electrode, covered with a moist sponge, is placed on
the upper part of the forehead. Skillful electro-therapeutists warn us
that, in all applications to the head, great care should be taken not to
have the current strong or the application long, not to reverse the cur-
rent, if it is galvanie, and, when galvanic, not to make and break the
cirenit while the current is passing. These directions as to breaking the
circuit and reversing the current do not apply to the faradic current,
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GREATER CARE TO BE TAKEN WITH THE ADMINISTRATION OF THE
GALYANIC THAN WITH THE FARADIC CURRENT.

It eannot be too carefully kept in mind that greater precautions
should be used in the administration of the galvanie than in the case of
the faradie current. The effect of the faradiec current upon the skin and
sensory nerves is so great that it at once proclaims its presence and its
strength. Not so with the galvanie eurrent. A considerable current
may be passing through a patient without his feeling any sensation what-
ever, unless a break should oceur in it. Then is produced the sensation
of shock to which we have already referred, unpleasant at best, some-
times terrifying; with a strong current, more than disagreeable, and
with a very strong one, dangerous. Therefore it is that, unless the cur-
rent is known by the electrometer, by the small number of cells in eir-
cuit, or by some other test, to be very moderate, it should be as gradu-
ally as possible increased, with the electrodes already in position, and
just as gradually decreased, before either of them is removed from the
body.

TESTING FOR PHYSIOLOGICAL REACTIONS, TO COMPARE WITH THEM
PATHOLOGICAL ONES.

The musecles on symmetrical parts of the body can, in health, be
excited by the same strength of current for each side. Hence, as we are
possessed of the physiological fact that they are irritated to contraction,
and to the same amount of contraction, under the same strength of cur-
rent, we can utilize the knowledge for diagnosing many real and simulated
affections. In the case of employing the faradic carrent for these pur-
poses, it is usual to place one pole at the particular part to be tested
for, or exercised in, reaction. As the polarity of the current is with
the faradic apparatus continually Dbeing reversed, the rapid alterna-
tions of the current may not give the muscles time enough for clonie
spasm, but may throw them into a tetanic condition. If, however,
one choose to employ a faradie apparatus in which the interruptions to
the current can be made at longer intervals than is possible with the
small automatic apparatus, he can produce with it elonic spasm of any
but the most diseased muscles.

ACTION OF THE CURRENT IN CASES OF POISONING.

It is usual with the galvanie eurrent to try the effects produced by
transposition of the poles. In health, the contraction produced by closure
of the cirenit by the negative pole is greater than that produced by closure
of the circuit by the positive pole. In health, the effect of the faradic
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“ When a limb has lost its power of motion as a result of disease of
the cord, the abnormal electrical responses may exist in one of three ways.

“ They may be uniformly distributed thiroughout the entire paralyzed
member, all the muscles being equally affected. This takes place in
gross lesions, involving a mass of the structure of the cord.

“They may be distributed only to certain musecles forming physio-
logical groups, irrespective of the nerve supply. For example, all the
flexors of a limb, or its extensors, may present abnormal reactions,
although they receive their nutritive supply from different sources. This
oceurs in chronic affections of the anterior roots of the spinal nerves.

“They may be irregularly distributed, affecting muscles neither in
anatomical nor physiological groups. This often follows acute inflamma-
tion of the gray matter.

“They are always distributed aecording to anatomical relations in
peripheral paralysis; in other words, the abnormal reactions occur only
in those structures which receive their nerve supply from a special nerve-
trunk totally irrespective of their funetion.

“ Hence, limited paralysis, originating in the cord, may be distin-
guished from that originating in a peripheral nerve lesion, since in the
former the limb is uniformly affected, or its muscles are attacked in
physiological or irregular groups, while in the latter they are affected
according to their anatomical distribution.

“ PARALYSIS ARISING FROM DISEASE OF THE GRAY MATTER OF
THE CORD.

“ When the abnormal reactions are uniform, extending over an entire
limb, the disease occupies a mass of its substance, as in the inflammation
of the substance of the brain (myelitis).

“ If they are confined to certain physiological groups of muscles, the
disease has generally been chronic, and implicates the anterior roots of
the spinal nerves, as in progressive muscular atrophy.

“If the degenerate muscles react in an irregular manner, neither ac-
cording to distribution nor funetion, the disease has usually been the re-
sult of an acute inflammation of the anterior cornua, which has destroyed
some of the nutritive centres and left others intact.

“ When a nerve is found deficient in response, and muscle normal, it
shows alteration in the former, the latter remaining intact, as is some-
times seen in the early stage of infantile paralysis.

“ The eleetrical reactions in peripheral paralysis indicate with exacti-
tude the extent and distribution of the disease,

“ When the electrieal reactions are normal it indieates a paralysis of
slight and temporary form; prognosis is favorable.
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Without this kind of study of the subject, on the living body, he
might study motor points from prints and deseriptive text until dooms-
day without becoming an expert electro-therapeutist. As well might one
expect to be a skillful surgeon without having made even a dissection.

CENTRAL GALVANIZATION.

With the mature judgment derived from long experience, such as
that of Drs. Beard and Rockwell, supplemented by such skillful manipu-
lation as theirs, central galvanization, of which they were the origina-
tors, may be a perfeetly safe procedure. Dut, even according to their
own adverse, as well as favorable, showing, to which we could add testi-
mony in the same direction, it is evidently one which had better be
serupulously avoided by the average operator. The object of central
galvanization is, to use Drs, Beard and Rockwell's own words, “to
bring the whole central nervous system,—the brain, sympathetic, and
spinal cord,—as well as the pneumogastric and depressor nerves, under
the influence of the galvanic current. One pole (usually the nega-
tive) is placed at the epigastrium, while the other is passed over the
forehead and top of the head, by the inner borders of the sterno-cleido-
mastoid museles, from the mastoid fossa to the sternum, at the nape of
the neck, and down the entire length of the spine.”

Their procedure consists in passing the positive electrode from
one side of the forehead to the other, rarely over the head, and then to
let it remain for a minute or so on the cranial centre. In this procedure
from two to six cells are generally used, the eurrent being brought up
from a weak oneand inereased until a sour or metallie taste is perceived,
They regard the cranial centre as the most important regign of the head

“in all eleetrieal applications, a current passing from that point to the
epigastrinm traversing the roots of the facial nerves and affecting the
sympathetic. Sudden interruptions of the current may, under the cir-
cumstances desecribed, cause dizziness. During from one to five minutes
the positive electrode is passed on both sides down along the inner bor-
der of the sterno-cleido-mastoid musele, from the auriculo-maxillary fossa
to the clavicle, thus affeeting the pneumogastric and sympathetic. Pro-
ceeding to the spine, especial attention is paid to the cilio-spinal centre,
below the first and seventh cervieal vertebree. Thus, the cervieal sym-
pathetic and pneumogastric, as well as the cord, are influenced by the
current, The positive pole is also passed up and down over the whole
length of the spine.

Drs. Beard and Rockwell remark that, as the back is not usually
sensitive to the current, it may be treated during from three to six
minutes, the whole length of the sitting for central grlvanization requir-
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be avoided), produced such a dangerous syncope that I would never try
again to apply galvanism to the cervieal sympathetic of man,”

Drs. Beard and Rockwell answer the objectors in detail and in gen-
eral. Dut, that there should be such objectors to the procedure de-
scribed justifies us in all that we have expressed in the way of doubt.
“These men be masters in Israel.” IFf, then, they have found a certain
procedure in their hands disagreeable, and sometimes dangerous, it be-
hooves all lesser men not to undertake it until they can justly deem them-
selves equally competent with Drs. Beard and Rockwell to venture it.
The heart receives nerves from the vagus or pnenmogastric nerve and
from the spinal cord, through the sympathetic nerve. When the vagus
is stimulated, currents pass along it to some of the ganglia of the heart,
and inhibit its action, producing slower beats or an entire arrest of fune-
tion. Fibres which, on the contrary, accelerate the action of the heart,
derived from the cervieal spinal cord through the last cervical and
first thoracic ganglia of the sympathetic, stimulate its centres. These,
which are called aceelerator nerves, increase the rate but weaken the
action of the heart. Take it for all in all, we prefer, therefore, to
rest where we began, with the admission that while, in most expe-
rienced and skillful hands, central galvanization may be at times a proper
procedure, it is by no means to be attempted by any one who has not
made a long and exhaustive study of the galvanic current and its appli-
cation in electro-therapeutics.

STRENGTH OF THE GALVANIC AND FARADIC CURRENTS
COMPARED.

Although the difference of potential is enormously greater in the
medieal faradie apparatus, as compared with that of the medical galvanie
apparatus, as, indeed, we may add, it is enormously greater in any electro-
magnetic apparatus as compared with the galvanic apparatus, yet, as the
quantity of electrici#y is extremely small in the medical faradie appa-
ratus, as compared with the galvanie, the mechanical acticn of the ordi-
nary galvanic current is very much more powerful than that of the far-
adic current, althongh not so apparently. Because a faradic eorrent may
cause a muscle to twiteh, palpitate, or violently heave, where the galvanie
current may fail to make it do so, that is no proof that the dynamic effect
of the galvanic eurrent is not vastly greater. The mere tickiing of a nerve
on the face, and notably on the sole of the foot, may cause great muscu-
lar action, but no ene would ¢laim for the active eause of the movement
much dynamie action. The fact is, as is well known, that faradization,
as compared with galvanization, greatly excites the motor and sensory
nerves, especially the nerves of the skin, but its dynamic effects are not
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was therefore absent; but, on the other hand, atrophy of muscle becoming
pronounced on both sides, the disorder was decided to be spinal, and this
diagnosis was also confirmed by autopsy. In these cases the employ-
ment of the currents cannot be said to have directly decided the char-
acter of the affections in each case, but to have indirectly contributed to
the conclusion reached.

A man found one of his arms painful after a fall, and soon experi-
enced numbness in the fingers, associated with weakness of the whole
limb. The part exhibited no muscular atrophy, but he experienced pain
all around the ulnar nerve. Testing with the currents for reactions,
only some of the nerves and musecles on the injured arm responded, while
on the other arm they all responded. The lesion was therefore decided
to be peripheral, and the prompt recovery under appropriate treatment
established the correctness in diagnosis.

Here, in this connection, a cautionary word will be well. In diag-
nosing with the currents it is necessary to avoid stronger currents than
will barély effect the end in view. If violent contractions are super-
induced by the currents, the enfeebled reactive force of the parts may be
obliterated. It is best to proceed with the greatest care, by gently nur-
turing, as it were, the contractile force, until it is built up to a point
when stronger currents can be used in treating the parts.

The tremor of chorea and allied tremors are often relieved by general
galvanization. The frequently observed twitching of the muscle, common
raiser of the upper lip and the ale of the nose, is readily relieved by local
faradization, as is also twitching of the eyelids by the same treatment.

In neuralgia we can often decide whether the pain is purely neuralgie,
or a hysterical,—pseudo-neuralgia, by the eircumstance that pure neu-
ralgia yields to galvanization, while pseudo-neuralgia is amenable only to
faradization,

_ Treatment with the eurrents is quite efficacions in rheumatism.
They should be used generally and locally,—as constitutional and as
local treatment.* In employing them in loco morbi, care must be taken
not to use them too strong nor too long. The very thing which, properly
employed, may soothe, allay, or dissipate inflammation, may be made to
exacerbate and increase it. We are satisfied that, over a large range of
the field of electro-therapeutics, mild administrations are the most bene-
ficial. If a skilled masseur comes to treat a sprained ankle, or to rub a
rhenmatic limb, he does not use brute force or keep up even a small force
for a great length of time. Lose not sight of the fact that the currents
are force, that they are agitating parts, not only as masses, but as to

# s The Therapentic Usea of Electricity,” by Jolin V. Shoemaker, A M., M.D. Journal of the
American Medical Associat.on, 1850 .
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tumor and all the ti%ues for some distance round it by means of fine,
insulated needles, so as not to injure the skin. A Dattery of seventy
cells, with an electro-motive foree of one hundred and five volts is used ;
the intensity of the current, to commence with, is ten milliampéres,
gradually increased to six hundred millinmpéres, and flashed through the
growth in every direction from fifty to one hundred times, according to
circumstances. The pulse and respiration were earefully watched. One
out of the four cases treated, a woman, aged sixty-three, with extensive
earcinoma of the left breast, a presystolic bruit, and weak, intermittent
pulse, was unable to stand more than two hundred and fifty milliampéres
for this reason: when the current is applied to the left breast electrical
stimulation of the heart oceurs, and if this organ is healthy an increase
in the strength of the contraction appears to take place after its passage;
but with the patient, who had eardiac disease, the improvement only con-
tinued up to a certain point, and then the intermittency increased and
great irregularity occurred. The current could be borne with safety
when, at six hundred milliampéres, it was passed through a secondary
growth in the axilla of the same patient.”

It is claimed for this treatment by Dr. Inglis-Parsons that it allevi-
ates pain,arrests the growth, reduces the size of the tumor, and improves
the general health.

Epilepsy and epileptiform affections are sometimes amenable to the
influence of the galvanie current. The practice best approved in essay-
ing this kind of treatment is to seek to anticipate a seizure and abort it;
counting upon this, that if the allowance of time of anticipation has
not been quite suflicient, at least the shortening the time of the seizure
will be accomplished. The method prescribed for adminigtration in this
case is application of the positive pole to the vertex of the eranium, and
of the negative pole to the epigastrinm. In all eases where the head is
concerned the eurrent should be descending. The effects of the bromides
are heightened by conjoined electrization. When minor epilepsy is evi-
dently merely checked by bromine, electrization may make a eure such
as it has in many eases effected in the hands of skillful practitioners.

Mild galvanization of the brain soon after paralytic seizure hastens
the absorption of the effusion. From six to twelve weeks being allowed
for absorption of the clot, local faradization of the affected muscles af-
fords most satisfactory treatment. For Bell's palsy we employ loealized
galvanization, treating each aflected muscle separately, and oceasionally,
when galvanization does not act curatively as quickly as anticipated, we
employ the franklinic spark drawn from the muscles. There have been,
by means of this treatment, recoveries so extraordinarily quick as to
surprise even the patient.













204 ELECTRO-THERAPEUTICS.

The galvanic current is used with markedly good effects in chronie
eczema. There is probably no cutaneous disease which offers results so
uniformly good from the employment of electricity as does eczema,
Especially where eczema is complicated with, or seems to be largely de-
termined by, disorder of the liver, the current is especially indicated.
Psoriasis, too, seems to be a disease quite amenable to the eleetrical
treatment. In the case of these diseases central galvanization with a
" mild current, with the precautions heretofore prescribed, should be
instituted.

Many eases of psoriasis are unquestionably due to nervous depres-
sion. In these galvanization has the double advantage of being able to
produce systemie and local effects.

In erythema and erysipelas mild galvanization removes the stasis,
and, through absorption of the effusion beneath the skin, reduces the
swelling. The extension of erysipelas is frequently checked by galvani-
zntion around the, parts attacked, the positive pole being placed in the
centre of the eruption, and the negative pole moved gently around be-
yond its eirenmference, the current, from five to ten milliampéres, being
so moderate as not to oceasion muscular contraction.

In herpes simple or in herpes zoster, very mild, prolonged galvani-
zation relieves the great prostration and the intense burning sensation.
The formation of vesicles is checked, they are reduced in number, and
the drying of those which remain is hastened.

In the inflammation eaused in the skin from poisoning by the rhus
toxicodendron and allied species, the galvanic current is very soothing
and curative.

The itching, pain, and swelling of pemphigus are quickly relieved
by faradization.

Discolorations of the skin, such as lentigo, vitiligo, and rosacea, are
generally amenable to galvanic treatment. For birth-marks, port-wine
stains, varicella, nothing proves more effective than the administration
of the galvanic current. It is generally administered by sponge elec-
trodes, while galvano-puncture is occasionally added for its cosmetie
effects. -

The relentless itehing of prurigo is almost instantly relieved by
loeal applieation of the faradic current. General and central galvaniza-
tion produnee upon it marked constitutional effect.

In alopecia, whether general or eireumseribed, galvanization used as
a stimulant to the hair, whenever the hair papille and follicles are not
atrophied. has good effect in stimulating the parts and renewing the
growth.

Faradization is very effective in chilblains, which, as is well known,
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have a tendency to recur. Faradization allays the itching and burning
and stimulates the skin to healthy action.

Urticaria, or nettle-rash, excites irrepressible desire to serateh, and
hence, complicated with secondary symptoms, is sometimes an exceed-
ingly troublesome disorder. Galvanization allays the itching, and in
many cases has the effect of shortening the duration of the disease.

Galvanization is serviceable in tinea versicolor, which, although gen-
erally amenable to ordinary treatment, occasionally yields to it very
reluctantly.

Administration of the currents has been found beneficial in the fol-
lowing miscellaneous disorders.

Coupled with entire abstention from penmanship, writers’ cramp is
deemed amenable to galvanization and faradization. This statement
applies also to cognate disorders, of which writers’ cramp may be con-
sidered the generic name. The treatment, when at its best for all of
these, is central as well as peripheral, that practice ebviously declaring
that the lesion is not always to be re:grarclﬁl as strietly loeal. In view
of the prevalence in these modern days of the distinctively writers’ dis-
order, it seems extraordinary to us that every one who has much writing
to do should not acquire the art of type-writing. Persistent practice for
an hour a day for a month enables any one to write with tolerable ease,
and thereafter he glides into such proficiency as to make the movements
as automatic as those with the pen. The Remington, Caligraph, and
Hammond are all admirable machines, the first two being especially
adapted to the general writer’s needs.

The aching in h@morrhoids, or piles, attendant on the congestion of
the parts, is often relieved by placing the positive pole of the galvanie
current near the anus and the negative pole over the liver, and then
passing a current of from twenty to thirty millinmpéres for fifteen
minutes through the parts. '

Instances of the dislodgment of impacted gall-stones by the use of
the galvanic current have been reported by eredible witnesses. How-
ever, whether or not we may be disposed to believe it, yet, as we have
nothing which pretends to be able to meet this painful condition, and as,
at the same time, the current is harmless, it would be well to essay through
electricity the treatment of this disorder.

For the palliation and breaking-up of intermittent fevers, the use of
hoth galvanization and faradization is indicated. In the practice of
Dr. Blackwood, of Philadelphia, faradization is mostly used, but it is
followed at the end of the sitting, in case there is glandular hypertrophy,
by galvanization. In the galvanization, one pole is fixed over the solar
plexus and the other over the liver, both before and behind, for five
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minutes, and then for five minutes over the spleen. This is followed, for
five minutes, by general faradization of the abdomen and spine.

The itching and swelling of the skin in pemphigus are a distressing
phase of the disease, which faradization speedily relieves.

When, in heematophilia, drugs administered internally do not cheek
the hemorrhage, and exhaustion of the patient is liable to ensue, faradi-
zation is valuable on account of its effecting contraction of the capillaries.

Insomnia at bed-time is often successfully averted by general gal-
vanization or faradization, which almost any kind of an attendant is
eapable of administering. They reduce febrile symptoms of an amount
suflicient to render a patient restless, and to make sleep uncertain or
uneasy. In the case when a narcotie is to be especially avoided, on
account of its ill after-eflects, we may find in electrization all that is
needed to give tone requisite to insure refreshing sleep. :

Boils and carbuncles may, if the suppurative process has not gone
too far, be everted by galvanization.

The needle operation for epilation, in which the positive pole is held
in the hand of the patient, and the needle forming the negative pole is
embedded in the papilla of the root-sheath, and the galvanic current then
turned on, by which means unsightly hairs are utterly destroyed, is one
of such slight gravity that it taxes only the eyes and deftness of the
hand of the operator, with ample reward for the slight endurance re-
quired of the patient.

Faradization, alternated with galvanization, and sometimes even com-
hined with it, is coming into general use. Sometimes, although galvani-
zation seems to be indicated, it fails to act as promptly as expeected, and
then, the active capillary stimulation of faradization being allowed to pre-
cede it, suceeeding galvanization will be found to take full effect. What
is true, as derived from experience, naturally sugeests itself even to inex-
perience, that in most skin disenses in which itching is a prevalent and
exasperating symptom, the faradic enrrent alleviates it, from the fact of
its peeuliar dynamic action on the cuticle.

Operators eannot be too careful to insure the cleanliness of all the
instruments with which they work. The electrodes used on a patient
should be washed in water immediately afterward, to insure that they
be not inadvertently employed in an improper condition on another
patient. In addition, they should be rinsed off in a =olution of boric acid
or of corrosive chloride of mercury. Disregard of these precantions may
be rninous to both physician and patient, from the eireumstance that the
neglect of them may lead to contraction of a disease not contemplated in
a treatment. It is to he impressed on the reader that cutaneous diseases
are sometimes contagious, and that in syphilitic disorders the virus is so
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of the galvanic current. Now, the reversal of the current has its specifio
uses in galvanization ; that is, the interrupted and the reversed currents
are employed in galvanization, but they are not indiscriminately used;
and the quantity and density of the galvanic¢ current being far greater
than in the faradie current, the interruption of it, or the reversal of it,
might, depending upon its quantity and the part of the body through
which it is passing, give a dangerous or even fatal shock. But, even in
lesser degree, it is the physician’s cue, in using electrical treatment, never
to disturb, if possible to avoid it, the equanimity of a patient.

HINTS FOR CONVENIENCE OF TRANSPORTING BATTERIES.

Secondary batteries, or, as they are now popularly ealled, storage
batteries, although they are not the wondrous receptacles of energy gen-
erally believed, are still admirable contrivanees for many praetical pur-
poses.  Nothing can be easier now than to utilize them when electrical
treatment necessitates the carringe of the apparatus for treatment to the
house of the patient., The difliculties are not, however, weighty in the
matter of the transportation of an ordinary small galvanie battery if the
physician will only earry the exeiting fluid for it in a demijohn of con-
venient shape and size. With the addition of a funnel it is a matter of
ouly a minute’s task to put the battery in working order.

ELECTRO-SURGICAL PROCEDURES.

Heretofore we have treated of operative procedures which, excepting
those to which brief reference was made in the case of mention of the
extirpation of myomata and fibroids, almost any well-educated physician
might attempt with propriety without previous clinical instruetion. But
now, in coming to the department of electro-surgery, it must be observed
that many operations in it are of such severity and magnitude that no
one should attempt them without having seen them performed by some
operator of recognized skill in his specialty. 1In Apostoli’s operations it
is not mainly because the currents which he uses are so large—which
circumstance alone seems to strike the medical imagination—that the
operations are critical, but because they are in themselves ecritical, no
matter what may be the manner of approaching them. 8o eritical are
they that no one, without having thoroughly mastered the manipulation,
including knowledge of battery paraphernalia, should think of employing
such electro-surgical procedures. The explanation of the endurance of
the large currents administered by Apostoli is very simple. Employing,
as he does, for the indifferent electrode a large disk of lead superposed
on a still larger layer of moist potters’ clay, and for the other electrode
a cutting or perforating instrument of platinum, or needles, the current
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using the positive pole at the point of operation, or by both poles, at the
the seat of the lesion. The needles are insulated mearly to the tips, so
as to prevent the current from acting on the walls of the aneurism. For
aneurism near the heart no one should presume to operate unless thor-
oughly conversant with the whole procedure. An anwsthetic spray pre-
cedes the operation.  The carrent-controller should always be in circuit,
to prevent all possibility of shock. Some physicians have condemned
this operation under any eircumstances. Others reply that there are
occasions when, any other procedure being impossible, this affords at
least a forlorn hope.

Dr. Semmola, as quoted by Dr. Haynes, suggests that electrolyzation
cures malignant tumors in one of the three following ways :—

“ By producing small foci of inflammation with consecutive selerosis,
the tumor being converted into a small, indurated, and harmless lump ;
by producing a eolloid and fatty degeneration, especially in tumors with
this tendeney ; and by exciting destructive inflammation and suppuration
of the tumor. Along with this treatment he has combined the adminis-
tration of large doses of iodide of potassium, with a view of gravely
- modifying the general nutrition.”

The needles used for electrolyzation should always be either of gold
or be gilded, unless occasion should arise to make it desirable to introduce
some metallic compounds into a part through the peculiar action of the
positive pole, in which case, of course, the needle for the positive pole
should be made of the metal desired for dissolution.

The platinum galvano-cautery loop is used for the same purpose as
the écraseur is adapted to, being prineipally applicable to pedicnlated
tumors, and having the advantage over the écraseur of stopping flow of
blood by cauterizing while it severs the tissues. The instruments for
galvano-cautery and galvano-puncture are the platinum points, platinum
knife (a slender blade which burns instead of cutting its way), and the
platinum dome (a surface for cauterizing). Platinum is the metal used,
because, while the metal is otherwise well adapted to these instruments,
its resistance to the galvanie current is so high as readily to allow it, in
such small masses as those which represent the instruments, to be
brought to a red or a white heat by the power of a suitable battery.

FRANKLINIC ELECTRICITY.

It was long ago proved that static, or franklinie, electricity, when
in equilibrium, resides on the outside surfaces of conducting bodies.
When on a sphere of metal the electricity is equally distributed outside.
When on an ellipsoid of revolution the density of the electricity is
greatest at the ends of the major axis. And yet it wounld be going too
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istration of static eleetricity (putting the spark out of question, for then
it becomnes dynamie) resulted in a mere coating of electricity on, or a
gliding of electricity off, the skin. But, as static electricity has not yet,
excepting as to its spark manifestation, obtained widespread faith as to
its therapeutic value, we must discard that statement by way of ardu-
ment. Of conrse the sensation in the skin from the disruptive discharge
affords no argument as to the electricity being more than superficial on
the body. The electricity of the Leyden jar also resides in an altogether
superficial manner on the tin-foil coatings. We must, therefore, go fur-
ther back in the consideration, even to fundamental facts.

It is a fundamental fact that static electricity, so called, resides at
east chiefly on the surface of bodies, when it is in a condition of eqni-
librinm. But is it in eguilibrinvm when the apparatus to generate it and
administer it is engaged in the process of destroying its equilibrium
while increasing its potential? The apparatus generating the electricity
must be kept in motion, because the electricity is passing away, partly
into the air, through conveetion or eonduction, or both, and partly on
the person (we will not beg the question by saying ¢n the person) of the
patient under treatment. Assuredly it is not in equilibrium then,
even if we concede that it may be only flowing over the outside of the
patient’s body.

But when, further, we consider the ease with which mere touch
in electricity communicates charge, and additionally, the complexity
of the human structure, internal more than external, different internal
parts being differently susceptible to electrification, as has been proved
by experiment upon various parts of the dissected lower animals,
it does not seem reasonable to suppose that the condition of being
charged with static electricity represents anything less than a streaming
of electricity through various media susceptible of various charges, but
all tending to flow off at the general surface of the inclosing organism.
That, normally, the body is slightly charged with electricity, and that its
states of electrical charge are modified by temperament, health, fatioue,
and other conditions, seems to be established. If this be accepted as
true, it is incredible that the body is not susceptible of having those states
changed, or at least temporarily modified, by outward influence directed
to the purpose by mechanical means., And if these states are susceptible
of change through artificial means of producing it, that probably means
flow of electricity from a statie eondition within the body, for it is incon-
ceivable that anything reconcilable with the idea of electrical states could
be represented only on the surface of the body by the presence of elec-
tricity, such presence being elsewhere, under apparently analogous con-
ditions, quite evanescent.
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A MOOTED QUESTION AS TO AN ELECTRICAL APPARATUS.

We now approach a mooted guestion, which is, whether the static
machine ean produce a eurrent performing the same functions as the gal-
vanic and faradic eurrents, and beyond that two other questions, whether,
granting for the sake of argument that it is capable of so acting, it so
dets equally well in those spheres, or even well, with valuable differential
differences, So far as we are able to judge of the matter, the claim to
malke the static machine perform the functions of the galvanic and faradie
apparatus is not admissible on any higher ground than on that of the
ingenunity of the invention. But the fairest way will be for us to give, in
connection with this matter, the views of those who think differently.
Accordingly, we quote, as follows, from Drs. Bartholow and Ranney.
Dr. Bartholow says :(—

“ Owing chiefly to the physicians of Guy’s Hospital, London, and
Dr. Charcot and his pupils, Dr. Arthius and Dr. Vigouroux, of Paris,
the use of statie electricity as a therapeutical agent has been revived and
rendered entirely practieable. Dr. Morton, of New York, and the author
simultaneously arrived at a method of using the Holtz eleetrical machine
as a means of stimulating muscular contractions, and as a substitute for
the faradic eurrent in cases requiring such treatment. . . . . The
Holtz machine may also be employed to procure the museular effects
hitherto obtained only from faradic appliances. The current passing be-
tween the discharging-rods ean be tapped by means of a flexible wire
attached to the outer coating of one condenser, and another flexible wire
connected with the brass knob or bar which is in communication with
the interior of the other condenser. The strength of the current and the
rapidity of the interruptions are regulated by the distance between the
knobs of the discharging-rods. At every passage of a spark a musecular
action takes place. If the knobs are placed very near each other, so
rapidly do the sparks pass that the effect produced is very like that ob-
tained from a mild faradie eurrent. Thus, by an arrangement of the
machine which can be done on the instant, the actions heretofore only
obtainable from the faradie machines are readily proeured from the stati-
eal electrieal instrument. DBesides the effectiveness of this method, it has
the advantage that it is almost painless, In no other way can strong
muscular contractions be induced, with so little pain, at least.”

Dr. Ranney, speaking to the same intent, says :—

“To convert a static machine into what to all practieal purposes
may be considered a ‘ faradic’ instrument, some slight modifications only
are required.

“The discovery of this method may justly be attributed to the in-
vestigations of W. J. Morton, of New York, although Matteucei first
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advisable to put him through his paces to the extent of incurring that
shock. SBhocks of any kind are, even when one is well and hearty,
objectionable enough, but they are frightful to a sick and nervous man.

AFFECTIONS NOTABLY RELIEVED BY THE ADMINISTRATION OF STATIC
ELECTRICITY.

The administration of static electricity is recommended for, as favor-
ably influencing, certain nervous disorders, and therefore such affections
of the skin as are presumed to be associated with disturbance of the gen-
eral trophie system are believed to be amenable to it, both directly and
indirectly.

Prurigo, as can readily be believed, is modified by the stimulating
effects of the roller franklinization.

Formication, as the concomitant of certain nervous lesions, is sensibly
abated by the administration of franklinie baths. The only peculiarity
of the electrie-bath administration of electricity, as compared with the
other, by insulation, is that the current is more sensibly felt by the body,
and probably more fully taken up by it, on account of the relatively
resisting character of the surrounding medium of water.

Just as from the galvanic and faradic currents we obtain general and
local effects, so, from static electricity we obtain similar results, without
the passive exercise which is combined with galvanization or faradization.
Though exciting to healthy funection, lividity of the skin is dissipated
under the stimulating effect of the multiple spark from the electric roller.
Anazsthesia and hyperasthesia, different as they are, are ameliorated by
the same process,

The pain of muscular rheumatism is believed to be better relieved by
roller franklinization than by any other means.

Neuralgias of various types are also frequently relieved by this kind
of administration of franklinization. Beard and Rockwell, however, de-
clare that, in the various forms of true neuralgia, franklinization does not
compare with galvanization. They say that the neuralgias which are most
amenable to franklinization are those of a chronic character, confined to
no special nerve-trunks, with the character of dull aching, and the parts
not tender upon pressure,

Hypertrophies of the skin, such as those of callosities, corns, horns,
cicatrices, and scales, are often relieved by the method of drawing sparks
from the diseased surface.

Treatment for absorption in chronic synovitis, by sparks, is recom-
mended by Beard and Rockwell as being frequently better than the
trentment by galvanization and faradization.
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but to place compendionsly before the reader an account both of the
physies and the therapeuties of electricity, without regard to historical
sequence in discovery, because one is best graduated in the science and
art concerned by beginning first with the study of the direct current,
then passing to that of the induced eurrent, and then eoncluding with
that of statie electricity.

Two reasons conspire to make this the best course to pursue. In
the first place, the therapeutic value of currvent electricity is, as well as
we ean judge, far beyond that of statie eleetricity. In the second place,
every one is nowadayvs more familiar with the action of current electricity
than with that of static electricity. Time was, and not very many years
ago, when familiarity with the general phenomena of electricity was all
in the other direction. The generation of physicians, our predecessors
and instructors, which is passing away, was familiar in its youth with the
phenomena of static electricity, and with no other, and had little knowl-
edge and correspondingly little faith in its therapeatic value. They had
followed a generation which had expected great things of static elec-
tricity, only to see it fall, as magnetism did within our own times,
into the hands of charlatans; and, proportionally disappointed, that
generation had transmitted their loss of faith to their sucecessors. Now
a new era has arrived, with a partial revival of faith in the therapeutic
value of static electricity, a faith better grounded than that whieh pre-
ceded it, because based on experiment, cautious in development, and
therefore one less likely to be, as was the former, suddenly dethroned.
At the same time, if we may venture to speak out frankly our own minds
as to the therapeutic future of static electricity, we must say that, judg-
ing of it from its physies, and in the full light of therapeutic experience
with it, it will never conquer a place at all comparable to that already
occupied by current electricity in the armory of medicine,

OXYGEN.

GENERAL CONSIDERATIONS.—While it has long been recognized
by physicians as well as the laity that the presence of oxygen was neces-
sary to sustain life, it has probably received less attention than some
other matters in the way of relieving disease. Food, water, clothing,
shelter, all have received the attention of the physician, but from the
hygienic stand-point very little attention has been given to the necessary
measures for purifying the stmosphere, and for the removal of filth, and
for supplying a pure air for breathing purposes. With each inspiration a
certain amount of atmospherie air is taken into the lungs for distribution
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Notwithstanding these observations, the truth of which cannot be
denied, objections have been urged against the practice of the inhalation
of oxygen. It is said by some that oxygen is harmless in country regions,
in normal condition, in combination with other ingredients of atmos-
pherie air, and that if we wish our patients to get the full benefit of
nature's most efficient restorer, there would be the place to send the
patients ; but this is not a practical view to take of the matter hecause
it is very often impossible to comply with measures of this character,
and even could we distribute our patients in this manner it is doubtful
if much good would be accomplished from the fact that so many are un-
willing to practice the necessary methods. They will not breathe syste-
matically and regularly, and are unwilling or often fail to take the neces-
sary amount of exereise for the purpose of assisting nature to throw off
the objectionable accumulations in the system. Another objection is,
that by this method a condition ealled hyperoxygenation may be produced,
which will be dangerous to the life of the patient, as in the use of eabinets
for the purpose of making experimental demonstrations to determine the
effect of oxygen when given to excess, This objection might stand, but
ordinarily as practiced it has but little force from the fact that the tissues
will only take up what is needed. If this latter objection is not suflicient
we are met on the other hand by one from the other side, to the effect
that the limited amount of oxygen taken during a single sitting or at
several sittings is so small that but little benefit can be gained from the
method requiring such a short time for its performance; but if this ob-
jeetion were well founded the same would be offered against medicinal
treatment because of the limited amount which is required to produce
an effect, and especially would this be applicable to the use of antiseptic
measures in surgical practice. But those who have witnessed the mar-
vellous effects following the introduction of a small quantity of medicinal
substance into the system, and the wonderful improvement attending
upon the antiseptic treatment of surgieal cases, as well as the truly re-
markable effects which follow upon the exhibition of oxygen gas, will not
be dismayed by such flimsy excuses.

A further eonfirmation of the value of the method, if one were
needed, may be found in the rapidity with which sulphuretted hydrogen
gas, given according to Bergeon’s method, is distributed throughout the
circulation, only a few moments being required until the whole system is
charged and its presence can be detected in the air exhaled from the
lungs. Ordinarily in the use of drugs, except by intravenous injection,
we do not expect immediate results, but those who look with disfavor on
the use of oxygen assure us that the action is not prompt, and insist
that even if benefits are immediate they must of necessity be rather
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are destroyed and the part rendered healthy. A table based upon
the work of Beddoes shows that he used oxygen in a great variety of
eases, nearly one hundred in all, and that more than one-half of them
were cured ; about one-third were relieved, and in the remaining number
it failed altogether. But that is not an argument against the use of the
remedy, becanse there are many eases which have progressed to such an
extent that no known method of treatment will be successful, and is but
a proof that oxygen inhalation, like all other remedies, has its limitations,
—a subject that will be further diseussed under the head of Therapeutics.

The investigations of Ehrlich, as noted in Brunten’s * Croonian
Lectures,”™ are thus summed up, and very fully cover this question of
hyperoxygenation :—

“The production of acidity, or rather, in most cases, the diminution
of alkalinity in the protoplasm, lessens its affinity for oxygen, and thus the
process of combustion in the cell is diminished or arrested Ly the formation
of aecid, though oxidation again begins as soon as the eirculating blood or
Iymph has restored its alkaline reaction. The activity of the cell tends to
generate acid products of tissue waste, and these will be formed all the
more quickly the more actively the functions of the cell are going on.
But their accumulation will tend to lessen the alkalinity of the cell, and
consequently its affinity for oxygen. The proecesses of combustion will
then diminish or stop entirely until the waste products have been re-
moved. There is thus a sort of self-acting mechanism in the eell, whieh,
to a certain extent, regulates oxidation within it. Yet this regulating
arrangement, which might be likened to the appetite, which prevents
reazonable people from eating too much, does not seem to be enough, for
we find a further one, which actually prevents the oxygen from getting
to the protoplasm, and with the few exeeptions of the brain, heart, and
some of the muscles, the tissues of the body are shown by their reducing
power to have only a restrieted supply of oxygen, or, in other words,
are burning like a furnace-fire with partially closed dampers Now the
question arises, how is the supply of oxygen to the protoplasm restricted,
and how is it that the supply may be, if necessary, increased? The
damper which restrains combustion in the cell is, according to Ehrlich,
the paraplasm, or cell-juice which surrounds the protoplasm. This para-
plasm presents considerable resistance to the diffusion of oxygen through
it, and thus restricts the gquantity which reaches the protoplasm.

“The amount of oxygen which will pass through the paraplasm and
combine with the protoplasm will vary according to the thickness of the
paraplasm and to the area of surface of the protoplasm. When the pro-
toplasm is contracted to its utmost extent, it will form a globe presenting

# British Mediecal Journal, 1880,
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its applieation in disease might result disastrously to the patient by
reason of the property it possesses of rapidly breaking down the tissues.
The theories of Fourcroy were chimerical in the extreme, and caleulated
to arouse suspicion from the exaggerated claims put forward. In his
opinion it became at onee a remedy of universal potency, and the value
of all drugs was estimated in proportion to the amount of oxygen enter-
ing into their composition, and the remedies then in use were even classed
in two divisions and referred to as oxygenators and deoxygenators.
Beddoes, already referred to, the gifted professor of chemistry at Oxford,
was more judicial, although he advanced his opinion concerning its use
with that conservative modesty which failed to inspire his readers with
great confidence in this new and untried therapeutic agent. But other
seientists took up the subject and studied it with great interest, Sir Hum-
phry Davy and Liebig among the number. Birch, of the Manchester
Medical School was an enthusiastic advocate of its introduction into
medieal practice, and within late years numerous investigators have
given the subject more or less attention, some of whom have claimed
that the blood ecannot absorb more oxygen than is eontained in atmos-
pherie air, and that all attempts to increase the quantity by the usual
methods must prove futile. This matter we have already considered,
and the large number of competent observers who have demonstrated the
utility as well as the harmlessness of the agent renders any further
attempt in its defense unneegessary, although the careful physiological
experiments of Claude Bernard, Paul Bert, and Bordon-Sanderson effect-
ually settle the question. The physiological and elinieal tests made by
Demarguay and others in France, Germany, and England, and those of
Dalton, Kellogg, Thompson, Humphrey, Love, and others in America,
fully corroborate the views here advanced.

PREPARATION.—Oxygen is a tasteless gas without eolor or odor,
and slightly soluble in water, one hundred volumes at the ordinary tem-
perature taking up but three volumes, but all attempts to lignefy it have
proved froitless. Substances which burn in the air are consumed with
much greater rapidity when exposed to this gas, but, while it unites with
other bodies in a state of combustion to form new substances, the gas itself
is incombustible. The term incombustible, however, is rather a relative
expression, because, while in gome instances it may be a supporterof com-
bustion, under other conditions the gas is burnt, and the weight of the
product in all cases will be the weight of the body burned plus the
weight of the oxygen consumed. Heat and light attend upon the com-
bination which is called combustion, the body consumed being ealled the
combustible, and that in which the operation takes place the supporter
of combustion. Oxidation is the term given to the combination of oxygen
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mate is heated with sulphurie acid, oxygen is evolved, and the solution
promptly changes to yellow. Bouchardat’s method consists in the use
of equal parts of peroxide of manganese and peroxide of barium upon
which rectified pyroligneons acid is gradually formed, but this is also
open to the same objection as that of Richardson, since there is no
arrangement for determining dosage.

Potassium chlorate, however, furnishes the best means of obtaining
oxygen, and the gas obtained from it has the advantage of being almost
pure. The decomposition of this substance by heat results in the pro-
duection of potassium chloride and oxygen, but for this purpose an un-
usnally high temperature is required. To obviate the difficulty it is only
necessary to add to the chlorate one-eighth of its weight of some me-
tallic oxide; copper oxide, ferric oxide, or the binoxide of manganese
may be used, when the gas will be given off with great rapidity at a
much lower temperature, while the metallic oxide remains unchanged
at the close of the operation. About the only objection to this plan is
owing to the contamination of the gas from the presence of chlorine,
but this can be obviated by passing it through a solution of eaustic
soda, and this is substantially the method we have adopted for the
preparation of the gas for nse at the homes of patients, and for oflice
treatment. DBut little inconvenience attends its preparation, as twenty-
five gallons can be made in fifteen or twenty minutes, and by means of
India-rubber bags this ean be kept on hind for a period of twenty-four
hours without injury. Prepared in this manner the amount taken by
each patient can be estimated, if not actually measured, while the
expense, aside from the first cost of the plant, will be comparatively
trifling, certainly not more than two cents per gallon.

ADMINIST.RATION.—The dosage iz by no means arbitrary, but must
be regulated aecording to the condition of the patient. When given by
inhalation in ordinary cases the amount will range from one to ten gallons,
and this may be taken daily. When the patient suffers from excessive
pulmonary secretion, as in bronchorrheea, the gas should be passed
through ealeium chloride to remove from it any moisture, althongh at
other times it may appear advisable to pass the gas throngh moderately
warm water in orvder to warm it, and to have it moist at the same time.
As a precaution for the purpose of avoiding impurities, it is recommended
that at some period of its preparation this gas should be passed through
absorbent cotton in addition to the washing process already described.
Urgent cases, such as hmmorrhage, shock, opium narcosis, asphyxia
from any cause, will require the administration of gas in its undiluted
state, without its admixture with atmospherie air, but generally this
is not demanded, as the method is attended with loss of gas unless the
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well-being is experienced ; there is cerebral stimulation and an unusual
buoyancey characterizes the movements, all sense of weariness disappears
promptly, conversation is more active and direct, the ideas concentrated
and forcibly expressed, while the step is firm and elastic. Hayem's
observations show that when given in combination with a proportion of
atmospherie air there is decided improvement in the functions of nutrition.

The general action is that of a stimulant, by which the whole ner-
vous system is affected, the activity of the cirenlation is increased, and
the functions of respiration are more perfectly performed; the tempera-
ture at first is slightly elevated, as well as the pulse ; digestion is carried
on more promptly ; and the funection of the red blood-corpuscles is
greatly augmented and often their form remarkably changed by oxyzen
inhalations. Instead of being depressed in the centre and presenting a
shriveled appearance, they are full, rounded, and have every appearance
of robust health, a change which is effected generally throughout the
entire system, although, of course, this is not long continued from a
single exhibition of the remedy ; but by repeated inhalations decidedly
beneficial resunlts may be witnessed,

Of the various theories relative to pespiration that of von Marrow is
of most recent origin, and is probably more tenable than any other.
According to this observer oxygen is not merely an oxidizer of earbona-
ceous and exerementitions produets, but is extensively absorbed, both as
a tissue builder and as a prime instigator and chief promoter of general
metabolism and tissue metamorphosis; and, viewed from this stand-
point, the claim 18 not unwarranted that this element is destined to
occupy an important position in therapentics,

Difficulties present themselves in the course of the preparation of
an article of this character, and it seems advisable to remark here that in
order to understand fully the benefits to be derived from this method of
treatment the physician should have the advantages of personal observa-
tion and experience. So many eases are daily presenting themselves
which would receive great benefit from the treatment, and yet it is im-
possible almost to point out the special eases which are likely to be
atfected favorably from oxygen inhalations or its use in some other form.

THERAPEUTICS.—At the bezinning of the present paper we took
oceasion to speak of the hygienie relations connected with the uses of
oxyzen, and we desire again to emphasize the needs for taking that
matter into consideration. Respirable air, such as we find in large
cities, and even in some of the smaller where much manufacturing is
going on or where the loeation is unfavorable, will often be found con-
taminated with gases which are extremely obnoxious when taken into
the lungs in concentrated form. These gases and odors permeating the
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may he slightly acidulated. The taste is usually slightly acid, other-
wise almost tasteless; but it does not redden litmus; when applied to
the skin in concentrated form the tissues are turned white, but when
used in dilute solution its action is bland and unirritating, and this
forms one of its most desirable qualities, as it ean be freely used for its
antiseptic properties in this manner when the use of other remedies
would be eontra-indieated. Its resemblance to ozone is very marked,
and, like the latter, it is also a reducing agent of great activity.

The use of hydrogen dioxide is merely another source by which we
are enabled to obtain oxygen in different form than in the gaseous if
wanted, and is of special value in the treatment of varions diseased con-
ditions, amongst which may be mentioned those of septie, zymotic, and
parasitic origin. _

The preparation of peroxide of hydrogen, as it is commonly ealled,
is somewhat ditlficult, and, as purity is the most essential feature, there
are doubtless many instances in which such a preparation has been nsed
which was either sophisticated or contained impurities which seriously
interfered with the therapeuntic advantages that might have been ex-
pected under ordinary conditions. The so-called * oxygenated water”
is actually a definite compound of oxygen and hydrogen, and yields
under favorable conditions four hundred and seventy-five times its own
volume of oxygen, but, as already stated, it is somewhat unstable at ordi-
nary temperatures. At times it will decompose other bodies by abstract-
ing their oxygen, and again, coming into contact with those of greater
affinity, its own oxygen is yielded to them. ;

For medicinal use a solution sufficiently stable is prepared contain-
ing twelve to fifteen volumes (2} to 3 per cent.), and a product of this
character is to be found upon the market which, with the exception of a
glightly acidulons taste, from a trace of acid added as a preservative,
cannot be detected from pure distilled water.

The preparation referred to has been ealled ozone water, and it
has even been claimed that ozone and H,0, are identical, and that
the former represents an allotropic form of oxygen, and is a compound
body. Submitted to varions laboratory tests, Richardson has shown
that hydrogen dioxide readily imparts free oxveen; and in aceordance
with facts pointed out by these investigations certain therapentic indi-
eations have been formulated, and clinical observations have confirmed
the assumptions advanced from its theoretical study.

As an illustration of the clinieal advantages which may be antiei-
pated from the nse of this preparation, the following extracts * together
with comments, may be found interesting to the reader:—

® U The Oxvgen Treatment,” by John Aulde, M.D., in Medical Times, 1888,
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being due to phthisis pulmonalis. During all the time of his illness she
had given him her personal attention, and when first seen there was a
suspicion that she also had contracted the disease. Later observation,
however, convineed me that 1 had to deal with a case of ecatarrhal pneu-
monia, ehronic in character, although I was strongly impressed with the
idea that it would ultimately become catarrhal phthisis. The cough
was exceedingly intractable, with great depression of the vital powers.
The sputa were thick and tenacious, the color and consistency indicating
the breaking down of pulmonary tissue to such an extent that my prog-
nosis could not be other than unfavorable. This information was kept a
profound seeret from the patient, but the relatives were fully advised as
to the probable results of treatment. It may be mentioned here that for
the preceding two years she had been under irregular treatment, and had
been informed positively that she was going the same way as her hus-
band, all of which, no doubt, added to her depression. The faect that
she feared this to be the final result was about the only redeeming feature
of the case, and I proceeded with the greatest deliberation. Suitable
medication with a view to maintain the nutrition was regarded as of the
first importance, and the use of the oxygen was attended to faithfully by
both patient and nurses. At first, the inhalations could be continued for
but a few minutes at a time, but in the course of a week she was able to
take the treatment for the space of ten minutes, about four times daily.

* Soon after treatment was begun there was rebellion in the eamp;
the effort required proved rather depressing, and, besides, she had
several serious attacks which threatened to terminate fatally. These
attacks were characterized by great cardiac pain, dyspncea, and a sense
of choking or smothering, and I must confess that on several oceasions
the end seemed near at hand. They were followed, or rather accompa-
nied, by profuse expectoration of muco-purulent clots of such size that
I will not undertake to make any comparison, lest it should appear to be
a gross exageeration. In the course of a month or so, after she was
able to sit up in bed, she guestioned me very pointedly in regard to her
prospects, and, while I was tempted to tell her what I considered her true
condition, the belief that she wonld guickly succumb under an unfavora-
ble prognosis prompted me to gloss the matter over, and she appeared
greatly relieved. A week later she surprised me with the information
that she was to be married, and that her engagement had been deter-
mined altogether on my prognosis. Here was a dilemma; but the mis-
chief had been done, and it was then too late to retrench. She followed
up the oxygen treatment for the period of two munths in all, and was
married shortly after trentment was disecontinued.

“ Nearly two years have now elapsed, and with the exception of one
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be no fears that harm will result from its frequent repetition. Nunn, of
Savannah, Georgia, reports flattering results following the use of the
peroxide of hydrogen in the treatment of diphtheria, and claims that
when seen in the early stages much can be expected in the way of
modifying the character of the disease and in eurtailing the period of
sickness,and, besides, he is credited with the assertion that no fatal cases
have been met with since this plan was adopted. Richardson recom-
mends an ethereal solution called * ozonic ether.” In the treatment of
true croup, where the breathing had become so embarrassed that eyanosis
liad begun, decidedly beneficial results followed the use of the spray
diluted with a small quantity of warm water.

In gynzcological practice, a vaginal tampon may be prepared of ab-
sorbent cotton and introduced into a gelatin capsule along with a solu-
tion of the dioxide and a little glycerin with the best results. This
preparation forms the glycozone, so called, but only perfectly pure glye-
erin shonld be used in this manner. The above-deseribed tampon may
be used to good advantage by simply saturating the cotton with the ordi-
nary fifteen-volume solution; but in introducing the tampon the neces-
sary pressure will have a tendency to remove the greater part of the
preparation, while by the use of the eapsule, which will readily dissolve,
the solution may be placed in the desired position, when the patient
should maintain the reecumbent position until solution of the eapsule
has taken place and the atfected parts have been bathed in the antiseptic
solution.

(Cases of septic poisons introduced into the system either from dis-
section or other wounds should be promptly submitted to the influence
of the dioxide; if pus has already aceumulated an exit must be made for
it, and the remedy applied until all symptoms of effervescence have sub-
sided. In the treatment of pyamia it has been highly recommended.

A word may be added from a theoretical stand-point regarding the
method of using this preparation in the treatment of yellow fever and
cholera, and are in the main conclusions which have been formed from
the preparation of the preceding pages. If we are willing to admit that
this remedy has such an action upon tissue-change, bacteria, enzymes,
and upon morbid products as pointed out, we are warranted in assuming
that it would be an eflicient agent in controlling or destroying the poisons
found in the alimentary tract in the diseases named ; and as the greatest
difficulty heretofore has been in bringing the antiseptic within reach of
the habitat of the poison, this obstacle will be fully overcome by the nse
6f the remedy by rectal insufflation. We have already mentioned the
fact that the use of the oxygen gas has been recommended in the form
of rectal insufflation, and by the method suggested in the treatment of
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follow its administration, and the patient soon recovers full conscious-
ness, although we have seen several cases in which the effects failed to
disappear within several days; but this in all probability resulted from
some impurity in the gas. Such accidents are not likely to oceur, from
the fact that the preparation does not readily undergo decomposition,
and is more stable than any of the other gases we have mentioned in this
article.

The general action is principally through the nerve-centres, which
are deprived of oxygen, but it is not definitely known just what decom-
position takes place when it is introduegd into the economy, although its
angsthetic effect is similar to that of nitrogen. The effect upon the
blood is to cause it to assume the venous hue, and for this reason it is
not well adapted for continued anssthesia—an observation which may
appear somewhat anomalous when the statement is made that it readily
parts with its oxygen, and will support combusticn equally as well as
oxygen itself.

THERAPY.—The claim is advanced that it is nitrogen monoxide
instead of oxygen which is largely used by irregular practitioners at the
present time, and, while it may aet as a sedative and exhilarant, equal
benefits cannot be claimed for it from a therapeutical stand-point. A
combination of the two, however, may be made to advantage in those
cases where oxygen would be too stimulating, or when the anwmsthetic
effect is desired, and this is now a method of treatment approved by those
who have given the subject eareful attention, who have reason to believe
that in addition to the influences just mentioned it assists materially in
the distribution of the oxygen. For this purpose from 15 to 50 per
cent. of the entire volume of the gas may be nitrous oxide, the bal-
ance pure oxygen, and this compound is diluted by the admixture of
atmospherie air during inhalation.

Minor surgical operations which require but a short time for their
performance may be submitted to under the influence of this gas, and it
is now largely used by dentists when extracting teeth. As compared
with chloroform for this purpose, the nitrous oxide is greatly to be pre-
ferred owing to the danger attending the use of chloroform when the
operation is small and requires but a meagre quantity of the angsthetie,
and when given while the patient is in the ereet position. The accidents
reported from this have been so numerous within late years that the use
of chloroform for this purpose should be discouraged. When compared
with the action of ether, we may note that the action of the nitrous oxide
is much more rapid than the former, and, besides, there is not the dis-
agreeable odor about it which is so offensive and at the same time so
formidable to some persons; recovery from its effect is also much more
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and consists in rendering it uncoagulable by boiling and the addition of
acids, unless they be added in large quantities, although, on the other
hand, the addition of alkaloids retards its coagulability, and these sub-
stances also seem to destroy its allinity for oxygen.

The study of the oxidation of phosphorus is an exeeedingly interest-
ing matter, and should be referred to. In undergoing oxidation phos-
phorus breaks up the atom of oxygen; one goes to the phosphorus and
the other unites with two more to form ozone, and here again are probably
illustrated the phenomena of dissociation, could we trace reactions. Pro-
toplasm also possesses the power of causing rapid oxidation, and it has
been suggested that this action is similar to that of phosphorus,

PHARMACOLOGY AND THERAPY.—Ozone has an irritating effect
upon the respiratory apparatus, and probably the great value of ozone
lies in its oxidizing power. Dry mereury is promptly oxidized by it,
although oxygzen has no effeet upon it; dry iodine also is oxidized, and
g0 is indigo, and, with the exception of paraflin, which it does not affect,
nearly all organie substances are quickly destroyed by its action. Binz,
who has given the subject a great deal of attention, is a believer in the
soporific effects of ozone, although on the tissues it diminishes, instead
of inereasing, oxidation. The brain, like respiration, is variously affected,
probably according to the amount taken into the system. The power of
this agent over low forms of organisms would indicate its employment
in all forms of infectious and contagious diseases, but in order to do this
we must first learn to handle it with safety to ourselves. While the
therapeutic value of the gas is not yet up to the prophesies of those who
have studied the matter, the time is doubtless near at hand when we may
be able to control this agent just as well as many others which are now
in common use,

HYDRO-THERAPEUTICS. -
GENERAL CONSIDERATIONS.—Water is an integral portion of

the human economy, entering into the composition of every tissue. "The
digestive fluids contain a large proportion of water, and the essential
part of the process of digestion consists in the solution of the varions
solid constituents of our food. After solution has been accomplished
the fluid pabulum is capable of being absorbed by the lacteals and
blood-vessels, and distributed by the latter throughout the organism.
Entering into the composition of every organ, tissue, and secretion,
being a necessary factor in all the processes connected with dutrition,
those of elimination, as well as those of absorption, it is manifest that
water must be regarded as a true aliment.
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influencing bodily states by means of water is the ocean, or surf bath.
Water may also be used as an injection in order to fulfill various
indications.

At a moderate temperature (75° to 85° F.) water produces upon the
human system no decided effect, either stimulant or depressant. It sub-
serves the purposes of cleanliness, and the physiological and hygienic
results which arve connected with that eondition. Its therapeutical appli-
cation is restricted to irrigation of wounds or uleerated surfaces for the
purpose of removing blood, eoagula, pus, tissue débris, or foreign bodies.
The influence of a tepid bath is scarcely more pronounced, but, as the
temperature is raised from 85° to 95° F., is gradually merged into that
of the warm bath, the heat of which ranges from 95° to 100° F., while
from 100° to 1057 F. we obtain what is termed the hot bath.

The surf bath may be regarded as the type of the cold bath. It causes
the most active tissue change; perspiration is first checked, but subse-
quently increased; the excretion of urea is promoted. The primary
shock and depression, quickly succeeded by an exhilarating reaction, the
freedom of movement, the impact of the tumbling waves, the exercise of
swimming, the stimulus of gay society, the simultaneous influence of
sea-air, sunlight, and the spectacle of the boundless ocean, produce in
perfection the beneficial results of bathing in eold water. These benefits
acerue if the bath be left early, but if it be unduly prolonged surf bathing
becomes positively injurious. There are some persons of tolerable health
but delicate physique to whom surf bathing is never advantageous. The
shock is too severe and reaction tardy or absent. For such, warm sea
baths are provided at the sea-side resorts. Robust individuals are greatly
benefited by ocean baths, provided they act with discretion and leave the
water before depression occurs,

EFFECTS OF BATHS.—The effects produced by baths are partly
of a direct and partly of a reflex nature. Either hot or cold water exerts,
in the first place, a purely physical action in communicating or abstracting
heat. The impression produced by warm water upon the sensory nerve-
filaments at the surface is reflected by the vasomotor centres; the entane-
ous vessels dilate, and are filled with a greater volume of blood, which
fluid is, to a corresponding extent, withdrawn from the interior of the
body. Radiation of heat from these distended vessels leads, subsequently,
to reduction of temperature. When directly applied a high degree of
heat causes eongulation of albumin and contraction of blood-vessels, and
this contraction lasts for a considerable period.

The first effect of a cold bath is, upon purely physical prineiples, to
abstract heat from the surface. Together with this effect the blood-
vessels are caused to contract, leaving the surface comparatively blood-
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powerful impression upon the capillary eirculation, and also upon the
absorbent vessels,

Another way in which water is used is the wet-pack, to be hereafter
described. Water may also be charged with electricity, and thus a
water and electric treatment may be combined.

The influence upon the cireulation, secretions, and respiration of the
skin, upon its sensory nerve-fibres, the reflection of this influence to all
parts of the system, the gentle muscular exercise, the improvement of
all the forces of life, is sufliciently attested by the pleasurable sensations
which accompany and succeed a bath, provided that the requirements
as to its temperature and duration be properly observed.

Many, who are scarcely to be ranked as invalids, lack sufficient vigor
to react from the cold bath. These, consequently, experience only its
evil effects, and it is a mistake little short of cruelty to encourage cold
bathing on the part of such persons. On the other hand, robust indi-
viduals, in whom reaction rapidly succeeds the chill, derive enhanced
force from the cold bath,

The most important effect of baths is, perhaps, to be aseribed to the
influence of temperature, water serving only as a medium. Nevertheless,
the physical contact of the fluid, the impact due to plunge, shower, or
surf bath are subsidiary factors in the produection of the result. Nor do
we consider the absorption of fluid as entirely without importance.
That absorption takes place has been doubted or even denied, but a gain
in weight and the experience of shipwrecked mariners prove that it does
oceur. The organie and saline substances held in solution in the bath
may not be able to pass through the skin in appreciable gquantity, since
they have not been detected in the excretions.

At the present day, most hydropathic establishments, as they are
called, are under the superintendence of a physician, who should be able
to determine to what cases the water treatment is adapted. A visionary
system of pathology is connected with hydropathy as a plan of treat-
ment. This may be disregarded, however, and need not prevent scien-
tific medicine from obtaining all the information possible from the em-
pirieal experiments of hydropathy.

MODERN METHODS.—It will often happen that a patient in whose
case a Turkish bath is likely to prove beneficial is unable to seek a
public establishment. In such event a domestic substitute may be de-
vised by placing the patient naked upon a cane-seated chair, covering
him with blankets, with the exception of the head, a spirit-lamp being
lighted beneath the chair. As adjuvants water may be drunk freely and
a pan of water placed above the lamp. In ten or fiftcen minutes a
copious perspiration is excited. When this has reached its height the
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by depression of temperature and strength are improved by hot appli-
cations,

Surf bathing creates a profound impression. We are greatly more
susceptible to the temperature of water than to that of the air. Water
at T0° F. gives rise to a decided sensation of cold, whereas the atmos-
phere at the same degree is felt as warm. At the same temperature,
also, running water seems colder than that which is at rest. The waves
strike with considerable force. Exercise during bathing soon causes
fatigue. T'hese cireumstances account for the shock and depression pro-
duced by the sea bath. In the vigorous this shock is suceeeded by a
proportionate reaction, and the system is strengthened. But if, from
any defeet whatever, reaction does not occur, the bath becomes a source
of injury and should he forbidden. It is particularly beneficial to indi-
viduals of naturally robust constitution, but who haveé been debilitated
by arduons mental Inbors and excitements, exhausted by the requirements
and surroundings of eity life, or to those whose habitual occupation is
of a sedentary or unhealthy character.

Sea bathing may also be advantageous to those who have not long
recovered from some prostrating disease. In chronic phthisis, especially
of the fibroid variety, it may also prove invigorating. Pregnant women,
who have previously aborted, should never enter surf, but a woman who
has never met with this accident, and has been accustomed to sea bath-
ing need not debar herself from the habit. It is inadvisable for a
woman to begin a course of bathing during the eatamenial flow ; other-
wise the baths need not be intermitted.

The best time of the day to indulge in the sea bath is about eleven
o’clock in the morning. At that time breakfast has been digested, or
nearly so, and the economy stands in no present need of food. It is im-
proper to bathe during digestion, since nervous energy is engaged in
presiding over the elaboration of food.

The grand indication for the employment of cold-water baths is ele-
vation of temperature. The higher the temperature, the greater the need
of frequent applications. A high degree of fever leads to rapid degen-
eration of tissue ; the most vital functions of the organism are perverted ;
muscular tissue undergoes granular and fatty change; the voluntary
muscles, the heart, and the muscular coat of the blood-vessels being espe-
cially affected. A similar alteration takes place in the structure of the
liver and the kidneys. Waste elements accumulate in the blood, which
becomes rather a toxie than a nutrient fluid. The oxygen-carrying
function of the red corpuscles themselves is seriously impaired. The
structure and funetions of the eentral nervous system share in the gen-
eral disorder. The secretions are well-nigh suppressed. It is evident
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that life cannot long endure such a strain, Life is directly menaced by
any temperature above 105°, while recovery may almost be reckoned a
physieal impossibility when the mercury ascends above 108°,

The most effective, the most prompt, and the safest means of combat-
ing these serious results of hyperpyrexia is by the general cold bath. In
febrile conditions, by reducing temperature it lessens the waste of tissue
which the fever has oceasioned. Cold water is not able to abort the
course of a specific fever, but it conserves tissue and force, relieves the
most urgent and dangerous symptoms, quiets restlessness, lightens the
cerebral symptoms, and effects a notable decrease in the death-rate.

In cerebro-spinal fever the intense pain in the head, back, and ahdo-
men ; the eramp, stiffness, and convulsive twitchings in the musecles ; the
hyper@sthesia, the active delirium of the early stage are relieved by the
cold bath. The alarming symptoms are replaced by quiet or sleep, and
much damage to spinal cord and brain is averted. Measles is a disease
which, as a rule, does not demand energetic treatinent, yet in a not in-
considerable proportion of ecases it assumes a grave form, characterized
by high fever, heemorrhages, and brain trouble. In the milder variety
sponging with cool or cold water, and in the more severe the application
of cold cloths, the wet-pack, or the general bath are measures which
should be adopted. Scarlatina is generally a dangerous disease. In the
beginning it is attended by high fever, and the dangers which belong to
that condition; even when the initial fever is not intense, we have to con-
tend with the subsequent peril of acute nephritis. With the fever we
generally have to deal with extreme restlessness and headache, sometimes
even convulsions, or a semi-comatose condition. In order to reduce to a
minimum the dangers due to the temperature, irrespective of its cause,
the cold-water treatment is eminently suitable to the early days of searla-
tina, Especially is this true of those cases, not few in number, in which
the thermometer reristers more than 103°. '

A good method of employing the water treatment is that adopted by
Ziemssen, who has the patient placed in a bath the temperature of which
is 90° ; this is gradually reduced by the addition of cold water until it
has fallen to 77° The length of time during which the patient should
remain immersed depends upon circumstances. Oceasionally he will feel
chilled, and the circulation will be weakened, when he should be imme-
diately removed and stimulated by warm covers and whisky or brandy.
A reduction of 2° or 3% is generally effected by such a bath, which can
be repeated when the temperature again rises to a threatening height.

If the general bath is impracticable, substitutes may be employed.
One of the best of these is the cold wet-pack. This is administered by
protecting the mattress of the bed upon which the patient lies by a
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rubber cloth. A sheet which has been wrung out in eold water is then
drawn under the patient and the sides folded over or firmly tucked under
the patient, The wet sheet may be placed in position by attaching its
edges to those of the dry sheet and withdrawing the latter. The wet
sheet is thus brought into position without disturbing the invalid, and
may be adjusted in the manner deseribed. When heat, instead of cold,
is indieated, the sheet may be dipped into warm water. The heat emitted
by the fevered body soon vaporises the water, and an abundant perspira-
tion is indueed. The packing may be renewed at intervals either by
changing the sheet or by sprinkling water upon it. Instead of being
merely dampened with water the sheet may be saturated. This proce-
dure gives relief to the sufferer, retards and strengthens the pulse.

Another method of administering cold water with excellent effect is
termed affusion. This is performed by dashing with some force against
the naked body large quantities of cold water, to the extent altogether
of several gallons. A notable reduction of temperature is occasioned by
this practice. A cloth or towel which has been dipped into cold water
may be laid upon the abdomen, breast, or thighs, and in the armpits, and
the moisture renewed as soon as the ¢loth becomes dry. Or the body
may be frequently sponged with cold water,

Cold applications are especially called for in malignant scarlatina, in
which high temperature, anomalous rash, and hemorrhages proclaim the
toxic quality of the blood. Cold compresses and sponging assuage dis-
comfort, but produce little reduction of temperatuyre. When the fever is
active, the pulse bounding, the restlessness, headache, or delirinm extreme,
the cold bath, affusions, or the cold wet-pack are the measures to which
we should promptly resort. All that has been said of the value of water
used externally in searlatina applies, with perhaps inereased foree, to
variola. 'The first stage of this loathsome complaint is marked by con-
siderable fever, intense headache and backache, and often by delivium.
Cold applications, therefore, are not inappropriate at this stage. The wet
sheet may be preferred at this period on account of the reaction and sweat-
ing. It is, however, during the secondary fever, that accompanying
maturation of the pocks, and in confluent small-pox, that water is par-
ticularly indieated. If it accomplished no other purpose than irrigation
of an immense suppurating area, such an application would confer great
benefit. The additional danger of purulent absorption is removed.
Much more, however, is accomplished. The removal of the pus and the
scabs limits the suppurative process. The tendency of this is to lessen
the pitting. The stomach is enabled to perform its funetions measurably,
and less emaciation and debility are produced by the attack.

Typhoid fever is, beyond all doubt, the disease to which cold-water
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bath; that of Liebermeister is by abrupt immersion in water of the tem-
perature of 687,  The shock of contact is soon suceeeded by a return of
the circulation to the cutaneous capillaries, and a sensation of comfort
ensues. 1f no contra-indication forbid, the patient is allowed to remain in
the water for ten minutes. He is then wrapped in a dry sheet and re-
turned to bed. If reaction is not good the stay in the bath is reduced
to seven, or even to five minutes. If the cireulation still appear depressed
aleoholic stimulus should be used and hot bottles placed in the bed. For
very weak or very nervous patients the method of Ziemssen is prefer-
able. This consists in the use of the graduated bath, in which the patient
is placed in water at the temperature of 95°, which is gradually low-
ered to T7° by the addition of cold water. In a bath of the latter
deseription most individuals may remain half an hour without discomfort
or danger. Administered in either manner the general cold bath ecauses
the mercury to fall 2° to 24°.  This fall eontinues for a little while after
removal from the water,so that it is unnecessary to use the thermometer
while the patient is immersed.

Preyer and Flasher proposed, in 1884, the use of the spray instead
of the general bath. The patient need not be removed from bed. The
covers are lnid aside, the mattress and sheet protected by rubber eloth.
A finely divided spray is then directed upon the body for about half’ an
hour at a time. The operation may be repeated as often as necessary.
Water of any temperature may be employed, according to the indiea-
tions. Placzek uses about a pint and a half, from 53° to 59° F., after
which he resorts to water of a higher temperature.

The depression of temperature is of variable duration ; heat has been
dissipated by a refrigeration of the surface, but the cause has not been
touched. The produection of heat still goes on, and the temperature,
therefore, again begins to rise. The thermometer must consequently be
used at frequent intervals. In severe cases the temperature at the end
of two hours may be as high as before the bath. Immersion should
then be repeated. In less urgent eases the bath need not be repeated
oftener than every four or six hours. It is asserted that one general
bath is equivalent to four successive packings with the wet sheet as
regards the reduction of temperature.

Cold baths have been opposed as a mode of treatment in typhoid
fever on the ground that they inerease the congestions and inflammations
of internal organs, and, therefore, the meteorism, diarrhea, and tendency
to hsemorrhage, It is probable that there is an increased liability to
heemorrbage. Yet this danger is by no means so immediate or so certain
as is that of fatal exhanstion from high temperature. Brand makes the
contrary assertion that this treatment lessens haemorrhage and diarrhoea.
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is, ns a rule, grateful to the patient’s feelings and effects a considerable
diminution of the temperature.

In fever symptomatic of inflammation, cold-water applications are
also of service. When localized pain, heat, swelling, and redness point
to a focus of inflammation, cloths wrung out in cold water will not infre-
quently prevent the formation of a furuncle or abscess. Cold towels to
the chest diminish the pain of pleurisy and pneumonia and reduce inflam-
matory action. The wet-pack may be employed instead of the towel, and,
in fact, is a better application. The same plan is useful in pulmonary
h@amorrhage, though in this condition ice-bags to the chest are preferable.

It has been demonstrated that eold applications are nseful in acute
articular rheumatism, allaying the inflammation and pain in the affected
joints and affording great relief to the sufferer. The water may be ap-
plied in several ways. Wet eloths may be wrapped around the swollen
joints. The cold wet-pack, however, furnishes a better mode.

The profound influence of the general cold bath has been taken ad-
vantage of in cases of maniacal delirium, whether this arises from cere-
bral disorder or occurs in the progress of an acute fever, a typhoid fever,
small-pox, ete. The same mental excitement sometimes presents itself
in acute alcoholism, when the same treatment will be found effectual. In
puerperal mania, also, this form of treatment has been used with excel-
lent results.

Cold water may be brought into contact with the surface in a number
of different ways other than by means of the general bath. This fact
has, indeed, been incidentally anticipated in the foregoing deseription.
Instances continually occur in which, although the general cold bath is
rationally indicated, circumstances or prejudice preclude its employment.
Recourse must, therefore, be had to one of the local or partial applica-
tions of hydro-therapeutics.

The wet-pack ranks next in value to the bath. Its antipyretic powers
have already been dwelt upon at sufficient length. We may simply add,
in this place, that in eertain cases it possesses an advantage above the
bath. This is where weakly, nervous, or emotional subjects, especially
women, are concerned. Among persons of this type, and among chil-
dren, much less objection, nervous shrinking, or excitement is caused by
the wet-pack than by the general bath. The first contact is not product-
ive of much chill and the heat of the body is soon communicated to the
sheet. So much is this the case that the latter needs to be dampened
with cold water from time to time, or it becomes, in effect, a fomentation.
The sight of a bath-tub will often arouse violent paroxysms of excite-
ment in children. In this contingency it is better to resort to the wet
sheet. After it has been experienced once or twice it is seldom that it
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dition of the breathing, materially assists the action of other measures
employed. Cold affusions may also be made use of with benefit in
sunstroke. In laryngismus stridulus they secure speedy relaxation of the
SPASIIL

The douche is a modified or limited affusion. A constant stream of
cold water is sent against a seleeted portion of the body. The force of
the current admits of regulation. A certain degree of friction is excited,
the cutaneous ecirculation is directly influenced, the eireulation and inner-
vation of deeper parts is impressed by reflex action and by altered con-
dition of the eapillary circulation. The function of the absorbent vessels
is stimulated. It is a measure which produces some shock and nervous
excitement. 1ts use should never be long continued, but should be sus-
pended and resumed ; and eare should be taken in administering it to
persons of an excitable disposition,

The douche has an important range of adaptation, and is even more
effective than affusions in sunstroke, delirium tremens, chloroform and
opium poisoning. In delirium tremens it is often more effective in pro-
ducing sleep than medieation by drugs. In fevers, also, its use is fre-
quently attended by very happy results in the relief’ of restlessness and
the promotion of sleep. Cold water, applied by means of the douche or
compresses, is one of the best methods of relieving the headache which
frequently is so distressing and obstinate a symptom during the first
weelk of typhoid fever. It is equally suitable to the headache which
ushers in other specific fevers. Headache dependent upon gastric de-
rangement may often be relieved in the same manner, ns well as that form
caused by exposure to the rays of the sun. Old neuralgia are not seldom
relieved by the cold douche, which possesses the advantage that it ean be

readily applied to almost any portion of the body. The same application-

is of service in chronic rheumatism. It relieves the stiffness and the pain
in the articulations and reduces the swelling, and will often eause ab-
sorption of old inflammatory deposits. The shoeck, both physical and
psyvehieal, of a plentiful eold affusion or donche, is remarkably effective
in breaking up a hysterical paroxysm. Pruritus of the anus and vulva is
often overcome by the cold douche.

The bidet, a modified douche, is an instrument used for the purpose
of throwing a moderately forcible stream of water against diseased areas,
chiefly used by surgeons in the treatment of rectal affections and de-
rangements of the genito-urinary apparatus. A nozzle is connected by
means of a rubber tube with the water-closet seat, so that the patient can
adjust the forece and regulate the temperature at will; but the stream
should have sufficient power to canse slight tingling. No more is
required, however, than is used for giving an enema or a vaginal injec-
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organism stands in need. In this affeetion, and in chorea, also, if the
general health be weak, the child should be aceustomed gradually to the
use of cold water, beginning with water of a moderate temperature and
graduoally using colder, upon the same principle that the graduated bath
is employed in the management of typhoid fever,

By increasing tissue waste and excretion, and by stimulating secre-
tion, baths promote the appetite and digestion. It is for this reason that
sponging has demonstrated its utility in anamia, and, consequently, in
morbid conditions connected with impoverishment of the blood, as leucor-
rheea, amenorrheea, and spermatorrheea. This condition it is, too, which
frequently maintains a gleety discharge. Dr. Johnson, indeed, in his book
on hydropathy, testifies to the ability of a course of cold-water treatment
to cure chronic gonorrheea and urethral fistulee.

The hip-bath is a valuable appliance. The patient sits in a tub of
suitable dimensions, immersed to the waist. The water may be of any
temperature, according to the indieations. The cold hip-bath is ser-
viceable in varicocele, constringing the distended veins and lending tone
to their muscuolar coats. It is likewise useful in some eases of sperma-
torrheea, though, as a rule, this disorder receives more benefit from warm
water. In chronic metritis cold hip-baths may prove useful. They should
be taken immediately upon rising, and at first the patient should remain
in the water but two or three minutes, leaving it as soon as reaction
occurs. The duration of the bath may be gradually lengthened to ten or
fifteen minutes. This treatment assists in the absorption of uterine and
pelvie deposits,

THE USE OF ICE.—Though the treatment by ice is rather a mode
of employing cold than moisture, vet, as being water under another
physieal form, and as we include under this section some consideration
of vaporized and atomized water, we have thought proper to give, in the
present connection, the therapeutical applications of ice. Indeed, the
effects of ice differ from those of cold water more in degree than in kind.
Its effect in abstracting febrile heat is even more marked than is that of
the cold bath. It constringes the skin and contracts blood-vessels by
its action upon muscular fibre. It blunts the sensibility of nervous
tissue. It produces a powerful influence upon reflex nervous functions,
and is, therefore, eapable of exercising a great effect upon the circulation
in deep-seated organs. No part must be subjected for too long a period
to the effect of ice. So great a diminution in the blood supply and in-
nervation of a part might be followed by gangrene, just as death of tissuel
results from frost-bite. _

Iee is of great utility in the reduction of temperature, and on this
account is quite a valuable resource in the treatment of specific fevers.
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epistaxis is often checked by the sucking of ice. Hamorrhage from the
stomach or the lungs is diminished by applying ice externally to abdo-
men or chest. Post-partum hamorrhage is often stopped by inserting
pieces of ice into the womb or rectum.

By holding a block of ice in contact with the skin for a few minutes,
sensibility is so much reduced that slight operations may be performed,
such as incision of an abscess, removal of a toe-nail, opening a sinus or
fistula in ano, or tapping an ascites. A mixture of salt with ice, one part
of the former to two of the latter, will add to the anmsthetic power.

THE USE OF WATER IN DISEASES OF THE SKIN.—Warm
water is tar superior to cold in the removal from the integument of im-
purities or the products of disease. The warmth is grateful to the end-
organs of the nerves. The cutaneous ecapillary cireulation is regulated,
and the skin, as a whole, is softened. These properties promote the
health of the integument, and act as valuable agents, likewize, in the
restoration of the health of the skin when it has been impaired. Searcely
an affection of the skin exists which may not be benefited by a suitable re-
sort to bathing. In some cases warm or hot fomentations will supply the
effect of general baths. Among the remedial measures adapted to acne
are warm, hot, or vapor baths, while sponging with water as Lot as it can
be borne is one of the means which may be used to cause disappearance
of the lesion of acne indurata. Hot-water baths are commendable in
anidrosis, in order to restore the suspended function of the sweat-glands,
and are useful likewise in the other functional aberrations of the perspira-
tory glandulee, hyperidrosis, bromidrosis, and chromidrosis.

Alterations of the normal sensibility of the skin are relieved by
baths. In dermatalgia and pareesthesia, hot water is frequently of the
greatest service. The hot bath and the hot douche are alike heneficial,
Warm baths promote recovery in dermatitis, ecthyma, eczema, and
hydroa; in icthyosis, accumulated scales are removed. Baths, either
plain or medicated, tend to support nutrition in patients afflicted with
lepra. In lupus vulgaris bathing is a useful adjunct to other hygienie
and therapeutic agencies. In pediculosis baths are an essential feature
of treatment. Hot baths accomplish a good purpose in psoriasis, by
softening and detaching the seales, leaving the underlying surface aceces-
silble to medicaments ; and in pityriasis, prurigo, and scabies they are also
found serviceable. Warm baths are extremely important in the treatment
of syphilis, as munch depends, in this aflection, upon maintaining the
functions of the cutaneous system.

Hebra has originated a continuous water bath which lhe uses and
recommends in eertain diseases involving the skin. A bath is so ar-
ranged that a person may lie immersed for weeks at a time. The fluid
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the passage of urine. The suffering caused by renal or biliary colic is
lessened by placing the patient in a hot bath. Extrusion of the ealculus
is also favored. Hot fomentation is attended by the same result. By
relaxing the abdominal wall a warm bath may render possible the redue-
tion of a strangulated hernia. Warm baths are beneficial in gonorrheea,
especially as it occurs in women.

The various symptoms incident to the menopause are alleviated ; it
is also useful in uterine and ovarian disease. In patients suffering from
these affections the skin is cold and dry, or perhaps clammy. Melan-
cholia is likewise often accompanied by a dry skin, and, whether the
mental depression be related or not to the sexual apparatus, it is con-
siderably benefited by warm baths. This observation is as old as Hip-
poerates.  Warm baths have a wide range of usefulness in the manage-
ment of insanity.

WARM BATHS IN FEVERS.—The warm as well as the cold bath is
used in the treatment of fevers, specific or inflammatory. In a mod-
erately warm Dbath the peripheral blood-vessels are dilated and full; the
circulating fluid is temporarily withdrawn from internal organs and the
inflammation reduced ; the blood, long exposed to the surface, parts with
a portion of its heat, and at the same time the perspiration is promoted
and aids in the reduction of temperature. The same diseases, there-
fore, measles, scarlatina, and small-pox, in which cold applications have
been recommended, receive benefit also from warm baths., Sir William
Stokes has drawn o graphic picture of the comfort afforded by the warm
bath in small-pox. Warm- or hot- water baths given once or twice daily
in croupous pneumonia improve the patient’s subjective sensations, reduce
the mortality, and are especially valuable in aged patients.

Warm baths furnish a valuable means of aiding in the elimination
of deleterious substances from the organism, and are resorted to in the
treatment of jaundice and chronic lead poisoning.

Warm water, like cold, may be employed in a variety of modes,—the
hot sponge-, foot-, or hip- bath, and, finally, in that modification known as
the Turkish bath, the characteristic features of which have been desceribed.
Hot water is an admirable hamostatic, and is largely used for this pur-
pose in surgery. It has the property of coagulating the albumin of the
blood and of e¢ausing contraction of divided vessels by stimulating the
muscular coat. Qozing from small arteries or veins and from eapil-
laries is very effectually checked by sponging with hot water. It serves
at the same time to irrigate the wound, leaving the surface clean and
thus diminishing the risk of infection,

A warm sponge-bath alleviates the headache which accompanies acute
catarrh. The local application of hot water rapidly lessens the pain and
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are used in constipation, and serve not only to soften the fieeal mass, but
also to excite peristaltic action. They are serviceable in reduecing extreme
flatulence and alleviate the distress of strangury, prostatitis, eystitis, and
urethral diseases. Medicated injections are used for the purpose of
destroying ascarides.

Ice-water injections have been used in typhoid fever with the double
purpose of reducing temperature and restraining diarrhoea. It is useful,
likewise, in the collapse of diarrhaa and enterocolitis of young children.
Dr. Robert M. Simon states that the injection of two or three ounces of
ice-water into the rectum is frequently adopted in the Birmingham Gen-
eral Hospital with the best effects. Recovery from collapse is secured
and refreshing sleep produced.

We have alluded to vaginal injections of hot water. -Cold water is
used as well, either plain or medicated. A stream of water may be run
through the nasal cavities in order to remove morbid products and leave
a clean surface for local medication, but this operation requires great
eaution. A stream of cold water run through a coil of rubber tube
surrounding the penis is effectual in checking the hmmorrhage which
sometimes ocenrs in the course of gonorrheza. Washing out the stomach
by means of a tube introduced into the viscus is a valuable proeedure in
chronic gastritis, dilatation of the stomach, and in eases of poisoning.
Irrigation of the intestine has been practiced sueccessfully by Dr. Simon
Barueh, of New York, in the summer diarrhoea of infants.

INTERNAL USE OF WATER.—Water is a most valuable heverage
in disease as well as in health. It promotes moisture of the tongue,—an
important requisite to the sense of taste. It encourages the secretion
of saliva, by which deglutition is facilitated and action upon amylaceous
substances begun. It removes from the buceal cavity vitiated seeretions
and substances left about the roots of the teeth after mastication. These
substances lead to the deposition of tartar upon the teeth, and form a
suitable nidus for the development of various pathogenie microbes,
Rinsing of the mouth, therefore, in conjunction with proper ecare of the
teeth, is a hygienie and prophylaetie measure of considerable value, In-
flammatory proecesses at the upper portion of the digestive and respiratory
tracts may often be avoided by purification of the mouth and pharynx.
Gargles have been employed from time immemorial, and, if they aceom-
plish no other purpose than removal of altered seeretions and morbid
products, constitute a form of loeal treatment not to be despised. lee is
of service in checking buccal hemorrhage in purpura, scurvy, and after
extraction of teeth, in the relief of epistaxis, and in symptomatic
hwemorrhages oceurring in the course of the specific fevers, as variola,
scarlatina, typhus, ete.
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acute nephritis it assists the action of diaphoretic measures, and averts
possibly the occurrence of uremia. Much of the virtue of diuretic
infusions or decoctions probably depends upon the large amount of
water which they contain. Since a diluted is less irritant than a con-
centrated secretion the internal use of water is serviceable in cystitis, and
even in gonorrheea the scalding pain of mieturition is somewhat lessened.,
In the latter affection the immersion of the penis in water as hot as can
be borne often affords a notable diminution in the pain which attends the
passage of urine. Vaginal discharges, both of specific and non-specifie
origin, are diluted and rendered less injurions to the surfaces over which
they flow. The same diluent effects are produced upon the bronchial
secretions in bronehitis,

Water should be given liberally to patients suffering with fever., It
assuages the tormenting thirst and removes the products of waste, but
should not, however, be taken in excessive amounts, as the sudden en-
trance of large quantities of water into the blood is attended with danger
to the integrity of the red corpuscles.

It is always advantageous, when aection upon the skin is desired, to
conjoin the internal use of water with the other means employed to
secure diaphoresis.

There are certain contra-indications which must be observed in the use
of water; the hot bath is attended with pisk in cases of weak heart and
circulation. A fatty or dilated heart, atheroma of the great vessels,
render the hot bath and, @ forfiori, the Turkish bath dangerous. This
should never be prescribed when there is reason to suspect the existence
of senile changes in the cerebral vessels. There are cases of typhoid
fever in which the surface feels cool, but the temperature, as ascertained
by the thermometer, is high. When this condition is present cold baths
should be avoided. The warm bath may then be substituted with good
effects. When cold water is used, whether the tub or surf bath, an indi-
vidual should leave the water during the activity following reaction,
before the subsequent depression makes its appearance.

MASSO-THERAPEUTICS.

Massage is a system of treatment by which the body is subjected toa
series of manipulations. The French designation, which we retain, is prob-
ably derived from the same source as Latin massa, a mass, and Greek
Uaoom, 1 knead.

HISTORY.—The germ of the practice may be detected in the rubbing
and anointing associated, among the cultivated peoples of antiguity, with
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the trunk, and in lines parallel to the direction of the muscular fibres
of the parts operated upon; that is, as a rule, from the insertion toward
the origin of the muscles. In making friction, the pressure should be
glight in the béginning, gradually increased, and diminished toward
the end of the act. The fingers should be pushed in advance, and the
pressure confined to the forward motion; in drawing the hand back it
should merely graze the surface.  Upon the limbs friction should gener-
ally be carried in the direction of the long axis. A useful variation
is effected by using both hands simultaneously, moving one upward
while the other is returning downward, in such a way that an oval is
described around the axis of the limb., In advancing along the continuity
of a surface it is expedient to take a new point of departure from the
middle of the region already traversed.

The body should be-divided into a number of regions of conveni-
ent size and boundaries. Thus, in operating upon the upper extremity
it is advisable to take the hand from the finger-tips to the wrist as
one region; the forearm as another; the arm, from elbow to shoulder,
as a third. Upon the lower limb the foot constitutes one region; the
lez, from ankle to knee being so mueh longer than the forearm, is con-
veniently divided into two districts, one embracing the antero-lateral,
the other the postero-lateral, half. The same division of territory may
be observed between the knee and the hip-joint. Upon the back of
the body the movements should proceed from the oceipital bone to the
spine of the scapula in the direction downward and ountward; from the
spine of the scapula to the base of the sacrum and crest of the ilinm
forms another surface. Upon the chest friction should be directed frbm
the insertion toward the origin of the pectoral museles; upon the ab-
domen from the right iliac fossa along the course of the eolon. The
sides of the neck are stroked from the mastoid process downward to the
clavicle.

Effleurage is the French word used to denote the rubbing or strok-
ing movement. Deep rubbing or kneading is a still more valuable
process, because it affects not only the skin, but exerts a powerful influ-
ence upon the deeper structures. It is also known as manipulation or
malaxation, the latter name being derived from the Latin malazare, to
soften by kneading. This manweuvre is effected by grasping as broad a
surface as can be taken up by the extended fingers, pressing and rolling
the deeper tissues, and with them the integument. Care must be taken
that the skin move along with the parts beneath. If this precaution be
not observed chafing of the skin will result.

Kneading, like friction, is to be earried over successive areas, working
from the extremities toward the trunk. Individual muscles, or successive
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mistake to expect benefit from this mode of treatment if improperly
carried out. The physician should be sufliciently acquainted with the
subject to give clear and precise directions as to the movements indicated
in each special case, No settled rule can be laid down respecting the
time of the day when massage is best performed. Murrell* prefers a
morning hour, but circnmstances must govern our selection. If there be
periodical paroxysms of pain we should endeavor to anticipate the attack,
If the ease be marked by insomnia an evening hour should be chosen.
No ointment should, under ordinary cirenmstances, be applied. If the
skin be unnaturally harsh and dry, or if damp with perspiration, a little
ointment may be used, If the deeper tissues are grasped and moved
with the skin, the latter cannot become abraded.

Percussion, tapping, or patting (tapotement) may be performed by
the finger-tips, the palmar aspeet of the fingers, by the palm or by the
dorsum of the hand, by either the radial or the ulnar border of the hand,
and, finally, by the half-closed hand containing a quantity of air. A
modified percussion is directed immediately to aceessible nerve-trunks,
as, for instance, the median or the supraorbital. The nerve may be made
to vibrate by friction transverse to its course or by percussion directly over
it, and these taps may either follow the course of the nerve or be limited
to a certain part of its trunk.

PHYSIOLOGICAL EFFECTS.—The benefit of stroking or rubbing
(effleurage) is received especially by the skin, the functions of which are
roused into full activity. The volume and the rapidity of the cutaneons
circulation are inereaséd. Both the perspiration and the sebaceous secre-
tion are increased in quantity, and cutaneous respiration is more ener-
getically performed. Hence, all the conditions of improved nutrition are
fulfilled. An augmented absorption of oxygen is accompanied by a propor-
tionate excretion of waste products. It is natural to suppose that the
sensory and tactile end-organs participate in the improvement, and, fur-
thermore, that a notable influence munst be transmitted from the surface
to the central nervous system. The aceeleration of the peripheral circula-
tion exalts the humble though not unimportant funetions of the cellulo-
adipose layer upon which rests the skin, and in which ramify the vessels
and nerves which supply it. The exaltation of the eireulation and nervous
inflnence also promotes absorption. Pinching or tapping may service-

ably alternate with stroking.
' In order to affect the deeper structures deep manipulation is the
more advantageous procedure. Intramuscular circulation is quickened.
When the nutrition of the muscular system has been depressed by illness

L4
# i Aasso-Therapentics, or Massage as a Mode of Treatment;” by Wm. Murrell, M.D.,
F.R.C.P. London : 1589,
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prove a safeguard against development of hernia. The urine is increased
in quantity and variously altered. There is increased production of the
digestive fluids, and, therefore, an improved appetite and digestion. The
action of the heart is lessened in force and frequency, and the blood-
pressure diminished., This result is not due, however, to an enfeeblement
of the heart-muscle, but to the fact that cireulation is aided by the sur-
face manipulations, Therefore, less demand falls upon the heart. The
respiration is deepened and an increased amount of oxygen inspired.

Massage, like bleeding and purgation, favors the absorption and
activity of medicines. ;

THERAPY.—From what has been said respecting the influence ex-
erted upon the organism by massage, it will be anticipated that this agency
is peculiarly well adapted for the relief of many diseased states, and will
prove eminently useful in a host of functional disorders, while its stimula-
tion of the absorbent system renders it efficient in the removal of morbid
deposits ; it is, therafore, snitable to the treatment of many forms of
chronic inflammation.

Sinee massage actively promotes the nutrition of the skin we have
found it of benefit in many eases in which the nutritive processes had
been perverted. When inactive, the sebaceous glands are stimulated, and,
on the other hand, a corrective influence is exerted upon both the guan-
tity and quality of their secretion. In the particularly stubborn form
of acne indurata we have found it a very valuable means of promoting
the resorption of inflammatory products, and the restoration of the
glands and the hair-follicles to a normal condition. Benefit has also been
derived from its employment in seborrheea, in which disorder it mani-
fests the same alterative effects; the irritation subsides and the hyvper-
secretion is checked. Since baldness may follow in the train of sebor-
rheea, we have found massage to assist in the preservation of the hair,
and it is, therefore, to be thought of in cases of alopecia, or alopecia
circumscripta. Another disease connected with hair-follicles is sycosis,
and in this also we have met with gratifying results from the employ-
ment of general massage. Eethyma is always an evidence of faulty nu-
trition. We, therefore, seek to avail ourselves of every agent capable
of improving the general condition of the patient. Among such agents
massage takes a high rank. :

In that protean aflection, eczema, massage is useful, and is some-
times found efficient in subacute eczema, or in the very inception of
acute eczema. Here. by loeal rubbing, the ecireulation is strengthened,
blood stasis is prevented, and the slight exudation which may have
occurred is removed by the absorbents. It is particularly, however,
in the chronic form that we have been led to estéem masso-therapeutics.
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excess, insuflicient food, clothing, or ventilation ; in fact, it is especially
appropriate to those instances in which a temporary suspension of mer-
curial and iodie remedies and the institution of a tonic course’is indi-
cated.  Indolent or irritable uleers, whether due to specific or ordinary
causes, take on healthy reparative action during a course of massage.®
Diseases of the muscular system are so closely connected with those
of the nerves by which they are animated, or of the nerve-centres from
which their supply originates, that it is difficult to treat of the former
without taking the latter into consideration. Museles, however, cannot
enjoy a proper deeree of vitality without sufficient exercise. Disuse,
partial or complete, is followed by loss of substance, flaceidity, and
eventually by serious degeneration. We have no procedure at our
command superior to massage in obviating the ill etfects which accrue
from this negleet of function. The enforced idleness dependent upon
fracture, dislocation, joint disease, wound, laceration or inflammation of
muscles, is followed by impairment of contractility ; protracted general
disorders lead to the same result. Under such cirenmstances, what can .
be better adapted to inereasing the vigor of enfeebled fibres than mass-
age, which affords them a species of exercise, increases circulation and
cell-growtk, favors the return of venous blood, and excites absorption
of morbid or waste products? It is an admirable means of relieving the
stiffness and pain of lumbago, muscular rheumatism, and the rheumatoid
pain which follows fractures. It acts more promptly than any other
measure in eases of pupture of muscular fibres, in which, however, band-
aging should be conjoined. In muscular spasm it is an effectnal remedy.
Masso-therapeutics seems peculiarly appropriate to disorders of the
nervous system, from its power to allay headache and restlessness, pro-
duce sleep, and refresh the mental facultiez, Gerst, of Wurzburg, has
seen rapid relief follow stroking of the neck in congestive headache.
This process assists the internal jugular vein in earrving off an excess
of blood from within the eranium; pressure being relieved, the throb.
bing pain disappears. Excellent results are also obtained in the various
forms of neuralgia. Massage may be performed npon the head and face
in the treatment of neuralgia of branches of the fifth nerve or branches
of the cervieal plexus distributed upon the head and face. Stroking, or
gentle frietion,.is the only manner in which massage can be applied to
the head. The patient should be placed in a halforeelining position, the
head a little inclined toward the operator, whe may begin upon one side
over the temporal region, proceed toward the occiput, and after this hasl
been repeated several times the other side of the head may be manipu-

# A nssage in the Trentment of Skin Diseases,” by John V. Shoemaker, AM,, M.D. Phila-
delphia Medical Times, June 15, 1888, p, 555,
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the flow of lymph and the absorption of inflammatory deposits wherever
situated. Norstrdm has found that many eases of neuralgia or migraine
are engendered, either through direct compression or reflex impressions,
by hard nodules situated in the substance of muscles, or in the suben-
taneous connective tissue, These nodules are the remains of preceding
inflammatory attacks, and are found especially upon the back of the neck.
Often, too, they exist upon the forehead and temples; they are very
painful upon pressure, but will tolerate cantious manipulation which
eradually dissipates them, together with the symptoms which they had
originated. Lymphatic glands, enlarged by chronic inflammation, may
be reduced in size in the same manner. By virtue of its influence upon
the cirenlation, the respiration and the skin, furthering the absorption
of oxyzen and the elimination of earbonic acid and other products of
retrograde metamorphosis, increasing the appetite and invigorating

digestion, massage proves of utility in the treatiment of anamia. Pro-

fessor Maclean, of Netley, England, has found it of service in intermittent

fever, in which it lessens internal congestion, and inereases the funetiondl

activity of the bowels and skin. :

Certain affections of the womb are greatly ameliorated by the prac-
tice of massage. It is very eflicient in producing the eatamenial flow,
Dr. Graham, of Boston, in his excellent treatise * states that he has come
to regard its emmenagogue power as “ one of the physiologieal effects of
massage.” It is, accordingly, indicated in amenorrheea. It diminishes
the suffering attendant upon dysmenorrheea, and is sometimes effective
in cases of sterility. A modified form of massage has lately been intro-
duced with a view to strengthening relaxation of the pelvie tissues and
organs, as well as the floor of the pelvis, correcting prolapse and mal-
positions of the uterus, and securing the absorption of exudations or
cicatricial adhesion bands.

A method designed to accomplish these purposes was originated
in 1874, by Thure Brandt, of Stockholm An adaptation of masso-
therapeutics to the nterus and surrounding tissues was deseribed in
1880, by Prof. A. Regves Jackson, of Chicago, to the American Medieal
Association, without any knowledge of the plan of his Swedish prede-
cessor. Brandt’s method consists essentially of four series of manipu-
lations : 1st, raising the womb; 2d, massage of the womb and its
ligaments ; 8d, forced abduction and addnction of the knees; 4th,
percussion of the lnmbar and sacral vertebre.  Very encouraging reports
are made as to the efficacy of this treatment in prolapsus uteri, subin-
volution, exudations. or cicatricial bands due to chronie para- or peri-
metritis, chronie endometritis, and uterine displacements.

# %A DProctical Treatise on Massage,” by Douglass Graham, M.D. New York : William
Wood & Co., 15588
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massace will be found decidedly restorative.  Whensthe processes which
take part in the complicated metamorphoses connected with nutrition are
bettered as a result of manipulative treatment, those persons who had
been slender generally gain in flesh.  Conversely, those who are bur-
dened by an overgrowth of adipose tissue may, as Dr. Benjamin Lee, of
this city, has shown, be reduced in weight by the same treatment. Its
roborant and antispasmodie virtues would probably eause it to be of
service in spasmodic asthma, while by aiding the heart and ¢irculation it
contributes to the relietf of vesicular emphysema. Its influence upon the
digestion, ecirculation, and respiration renders it a reliable mode of
treatment in the earlier stages of phthisis.

Disease ol the joints constitutes one of the most favorable fields for
the display of the eflicieney of massage. Hydrarthus is very susceptible to
improvement from this measure. If but moderate in degree and not of too
long duration, massage, supplemented by compression, will effect a perma-
nent enre.  If the sae be enormously distended aspirvation should first be
performed. It assuages pain and prevents stiffness in periarthritis, and
surpasses any other mode of treatment for sprains. Dr. Douglass
Graham has analyzed the results in three hundred and eight cases of
sprains and joint contusions, nnd ascertained that the average length of
time before recovery took place was 9.1 days for those treated by mass-
age, whereas the average time under other methods was 26.16 days. The
best results are obtained when massage is applied very soon after the in-
jury has been received. As soon as it ean be borne, passive motion
should be conjoined. In chroni¢ synovitis the same excellent results
have followed. 8Stiff, swollen, and painful joints, due to chronic rheu=-
matism, are rapidly relieved by the same process, while wonderful im-
provement has been obtained in rheumatic gout." Joints which had
been extremely distorted and painful for months and years have resumed
their functions to a very considerable extent, and patients who had long
been bedridden have been able to walk after a course of loeal and general
massage. In old cases, passive motion and the use of splints should
be conjoined. False anchylosis, left after fractures or dislocations, is
benefited by massage. It promotes the union of fractured bones and
removes exuberant callus.

Morbid growths of a benign character will sometimes recede during
a course of massage, and it is probable that this result wounld be more
common were the treatment oftener directed to that end. Many patients
would gladly eseape the knife at the sacrifice of their time. Dy his
method of massare of the neck, Gerst has sueceeded in rapidly relieving
catarrh of the nose, pharynx, larynx, and frontal sinuses.

Massage of the head, forehead, and eyelids is attended with benefit
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an acute attack may be relieved and the disease cut short in its incipi-
ency, but massage during the height of the process is painful and likely
to hasten suppuration. Danger would arise, also, from inflammatory
products being forced into the cireulation. A suflicient interval having
elapsed after the subsidence of an attack of acute inflammation, massage
is, as we have pointed out, valuable in promoting the absorption of the
products and in preventing a serious impairment of funetion. !

The existence of an aneurism or an ulcer of the stomach is generaliy
held to be an objection to the employment of massage. It appears
rensonable in the former case to fear rupture of the sae, or the effects
of embeoli, although Sir William Fergusson manipulated two cases of
aneurisin of the subclavian artery with entire success. It is, however,
a doubtful and dangerous therapeutic measure. Massage is injudicious
in atheroma of the cerebral arteries, in softening or tumor of the brain,
and in many cases of paralysis it is valueless or even apt to lead to evil
consequences.  After an attack of hemiplegia it should not be hastily
employed, but when the patient has recovered from the immediate results
of the attack and there is reason to believe that the clot has become
absorbed, it may be good practice to begin the cautious use of massage
in order to improve the nutrition of the disabled muscles. In chronie
myelitis the procedure is unlikely to be of any avail, and it seems to
afford no benefit, or even to aggravate the symptoms of lateral sclerosis
of the cord. In neuritis, while the nerve-trunk is tender, massace is
likely to increase the pain, and even in neuralgia its effects are more
apparent in old than in pecent cases,

In cerebral neurasthenia it has not been attended with encouraging
results. In these cases, the consequence of long-continued mental strain,
more benefit is derived from complete change of scene and muscular ex-
ercise in moderation. Massage is prejudicial in iritis or in any affections
of the eye attended by photophobia and lachrymation. It shonld be used,
if at all, with great circumspection in cases of malignant new formations,
especially when these occur in internal organs, ns it may determine in-
ereased growth of the tumor or hemorrhage.  But even in carcinoma, as
in other ineurable organie diseases, the anodyne virtues of massage may
be manifested. Dr. Murrell records a case in which it afforded great
temporary relief to a lady, the subject of recurrent carcinoma of the
axillary glands after removal of the breast. When, however, we re-
member the sudden furions growth of a eancer or sarcoma from so slight
a eanse as the insertion of an exploring needle, we may well believe that
massage is inadvisable in madlignant neoplasms of all descriptions.

In conelusion it may be added that a male who performs massage is
styled a masseur, a female is a masseuse, while the verb meaning to
perform massage is masses.
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HEAT AND COLD.

SOURCE OF BODILY HEAT.

Heat is a mode of motion which takes place, under certain cireum-
stances, nmong the atoms of which matter is composed. It is one of
the forces of nature, and is capable of being generated by or transformed
into the other physical forees ; or, as the idea may be otherwise expressed,
the different modes of motion among the ultimate particles of matter are,
under appropriate conditions, mutually convertible, We recognize heat
by the effects which it produces in matter external to us, and also by
our own sensations. The physics and the physiology of heat must,
therefore, be very nearly related.

Heat is derived from mechanical sources, such as friction, eompres-
sion, and percussion ; from physieal sources, such as the sun and stars,
radiation from the earth, and from atmospherie electricity ; thirdly, from
chemical combinations, especially combustion. However produced, it
gives rise,at the same temperature, to the snme effects. The fourth source
is that with which we are particularly concerned, namely, the changes
which take place within the bodies of living organisms. Since these
changes are always accompanied by re-arrangement of chemical relations,
the physiological origin of heat is essentially chemical. T'he development of
animal heat, consequently, is due to what is inherently the same process,
oxidation, as that by which fire and heat are produced externally, that is,
combustion. Chemical changes of the same nature are occasioned when
lieat is engendered, whether within or without the human body. All
organized beings evolve, in the processes of life, a certain amount of
heat ; it is no less true that life cannot be sustained unless the surround-
ing medium be of favorable temperature. A close relation exists between
heat production and heat absorption. -

To limit, now, our attention to the human organism, it may be stated
that in whatsoever organ or tissue oxygen bgeomes united to other
chemical elements heat is produced. This, however, is equivalent to
saying that, as no animal tissue can exist without the consumption of
oxygen, the production of animal heat must be dne to the processes by
which life is manifested in every tissue and organ entering into the com-
position of the human body. Such, undoubtedly, is the case. Never-
theless, since all parts of the organism are not equally active, it is to
those whose functions are most important and most freqnently ealled
into exercise that we must look as the principal generators of animal
heat.

The most distinctive characteristic of animal organisms is their
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power of voluntary motion. As the muscular system constitutes so
large a proportion of the body-weight, and is so continually engaged in
functional activity, we are prepared to anticipate what has been demon-
strated experimentally, that muscular contraction is the principal source
of the heat of the human body. Muscular exercise invites an increased
supply of blood, and, therefore, of oxygen to the tissue. More rapid
chemiecal changes result, and these are attended by the evolution of heat.
Billroth and Fick observed an increase of more than 5° C. in warm-
blooded animals in which a tetanie condition was maintained for ten
minutes. The degree of heat produced depends upon the tension and
freshness of the muscle and the amount of work performed. Solger,
Meyerstein, and Thiry have stated that at the beginning of a contraction
there is a slight fall in the temperature of a muscle, and that this depres-
sion continues for several seconds, being succeeded by a gradnal rise,
which persists, in a tetanized muscle, for some time after contraction has
ceased, M. Mendelshon* has recently directed his attention to this sub-
jeet. He asserts that heat is developed as soon as contraction begins
continues to be produced while the muscle is exercised, and ceases during
the period of relaxation.

Much heat is also set free by the chemical changes which take place
in secreting glands during their periods of functional activity. In ae-
cordance with this fact it is found that the blood of the portal vein is
sensibly warmer than that which circulates in the arterial system. This
is especially the case during digestiun.l The blood of the hepatic vein
may be 2° or 3° F. warmer than that of venouns blood in general, while
in the right cavities of the heart it is of higher temperature than in the
iefi, parting with a portion of its heat in its passage through the lungs,
The process of digestion, accompanied by so many and such complicated
acts of decomposition and re-combination, contributes a notable share to
the bodily warmth. The union of acids with bases and the eonversion
of nentral into basic salts are constantly attended by the development
of heat. The combination of respired oxygen with the h&moglobin of
the blood is another element in the increase of temperature. An inere-
ment is likewise added by the functional activity of the brain. Further-
more, the mechanieal energy of the heart in overcoming the obstructions
to the circulation is to be reckoned as a source of heat.

It is generally supposed by physiologists, thongh not regarded as a
demonstrated fact, that a heat-centre exists in the brain, the oflice of
which is to control, by an inhibitory influence, the chemiecal activities
which are the immediate source of animal heat.

According to the rate of physiological heat-production it has been

* Sopcidtd de Biologie, JTuly 6, 1880,
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calculated that the temperature of an adult man is raised 1° C. in half
an hour, and that, therefore, in thirty-six hours the boiling-point would
be attained. It is plainly obvious from this consideration that nature
must have provided means by which an accumulation of heat within the
body is avoided. The provisions by which the reduction of temperature
is effected we find upon examination are identical in prineiple with those
by which heat is distributed in the external world, namely, the perform-
ance of work, radiation, and conduction. A portion of the heat gener-
ated within the organism is employed in warming the seeretions and ex-
cretions, particularly the urine and the faces. It has been estimated
that from 3 to 6 per cent. is used in the execution of this work. A
second modicum, varying from 9 to 20 per cent., is lost in heating
the air which enters the lungs and in vaporizing the water eliminated by
the pulmonary surfaces. The integument, however, is the chief medium
by which the balance is maintained. Heat is removed from the surface
by radiation, conduction, and by promoting the evaporation of the per-
spiration. By these processes from seventy-seven to eighty-five per cent.
of the heat generated internally is abstracted. Heat is lost to the human
body by radiation and conduction precisely as it is to any inanimate
object. A large proportion is consumed in evaporating the sweat which,
when secreted, is at the temperature of the body.

By these beautiful regulations the continuous production of heat is
counterbalanced by its continuous dispersion. So exact is the equilib-
rium that the temperature of man, in a state of health, differs but slightly
in the torrid or the arctic zone. According to Wunderlich it ranges be-
tween 97.25° F. and 99.5° F., the mean being 98.6° F. Any marked
variation from this point, either above or below, is indicative of disease.,
The pathological conditions which influence temperature are, however,
much more eflicient in producing an elevation than a depression.

PHYSIOLOGICAL EFFECTS OF HEAT.

Different degrees of atmospheric heat are recognized by the terminal
nerve-fibres distributed to the epidermis. The function of the tactile
corpuscles is solely to minister to the sense of toneh or pressure. As
these separate purposes are subserved by different peripheral arrange-
ments, so, it is surmised, are the conducting fibres for each kind of im-
pression connected with different cerebral centres. The first effect of
moderate heat is npon the peripheral filaments of the nerves. The im-
pression transmitted to the brain is perceived as heat. The consequent
results are due to reflex nervous influence, originating in those centres
which preside over the action of the heart and lungs, and the calibre of
the blood-vessels.
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Atmospheric air, like gases in general, is a poor conductor of heat.
It, however, always contains a variable proportion of moisture, and, as
liquids are better conductors than gases, the more humid the air the
better conductor it becomes. As exposure to heat soon produces per-
gpiration, the quantity of watery vapor in the air exercises an important
influence upon evaporation, and, consequently, upon our sensations and en-
durance of a considerably elevated or depressed temperature. Since an
atmosphere which contains a large quantity of moisture checks evapora-
tion, dry heat is better borne than moist heat. Since, also, a damp
atmosphere is a better conductor than a dry one, dry cold is better sus-
tained than moist cold, - These facts bear an important relation to the
effects of climatic changes upon the health. They likewise explain why
water feels either colder or hotter, as the case may be, than air at the
same temperature.

* The hands may be plunged into water at 50.5° C. (122.9° F.), but
not at 51.65% C. (124.9 F.), while at 60° C. (140° F.) violent pain is pro-
duced. One may remain immersed in a bath at 45.5° C. (113.9° F.) for
about eight minutes, although the experiment is dangerous to life. Hot
air, however, may be endured for an equal lengih of time at 127° C.
(260.6° F.), while 132° C. (269° F.) has been borne for ten minutes.*
The workmen of Sir Francis Chantrey were accustomed to enter a fur-
nace in which the thermometer registered 350° F., while Chabert, the
“ Fire King,"” was able to support for a short time the heat of an oven at
400° to 600° F. These examples are of use only in serving to illustrate
the variable susceptibility of the system to moist or to dry heat.

The effect of the exposure of the boidy to a moderate degree of heat
for a short time is to cause dilatation of the cutaneous blood-vessels.
The enlarged area is soon filled by an inereased afflux of blood, the
integument is softened, and copious perspiration is execited. Reflex
excitation leads to increased rapidity of the heart’s "action, with con-

sequent acceleration of the pulse. The number of respirations and the
" quantity of watery vapor exhaled by the lungs are simultaneously in-
ereased. These conditions combine to favor a rapid elimination of heat,
so that a slight actual decrease of temperatute is produced. The influ-
ence of external heat is thus overcome by a greater rapidity of the
processes by which the organism parts with its heat.

If, however, the external temperature be further raised the body ab-
sorbs heat from its surronndings. The internal parts become heated by
conduction, the economy is no longer able to relieve itself, and the strue-
ture as well as the funetion of organs is affected. MM. Berger and De-
laroche found that exposure for sevepteen minutes to air of 120° F. was

#* Landois and Stirling’s Physiology.
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as direct poisons (ptomaines,lencomaines and extractives). The nervous
system is quick to feel the consequences of an altered state of the nu-
trient flnid. The heat-centre is paralyzed, its inhibitory influence lost,
and chemical aflinities are left free to satisfy themselves without
hindrance.

It is, however, with the alterations effected in the economy that we -

are here concerned, rather than with explanations of tle precise mode in
which those changes are originated. Whatever the genesis of different

" varieties of the febrile condition, we find an identity in many of the
effects produced upon the components of the body. We learn, moreover,
that in the main these eflects agree very closely with those produced
by mere elevation of temperature, irrespective of its cause. Whether
an abnormal degree of warmth be engendered by processes excited within
the organism, or whether the heat be artificially supplied from without,
its consequences must be substantially the same upon the structures
subjected to its influence.  Yet the deseription of damaged structure and
altered function, due to increased temperature, does not form the complete
picture of a specific fever. Superadded to the effects of heat are those
occasioned by toxic materials derived from the activities of the pathoge-
netic micro-organism. A definite specific fever—typhoid, for example—
in its entirety, is the expression of the combined influence upon the
human organism of toxmmia and elevation of temperature.

Certain pathological alterations are common to fever as such, and
betray no immediate dependence upon the specific cause which inangu-
rated the disease. A temperature of 107° F. is productive of the same
or similar effects upon the tissues of the heart or veluntary muscles,
liver, spleen, or kidneys, whether it be due to typhoid fever, acute rheu-
matism, or attendant upon an inflammatory process. The lesions of
Peyer's patches in typhoid fever, the joint and valvular affections in rheu-
matism are referable to the specific causes of those disorders. The pri-
mary and the secondary effects of the development of micro-organisms—
toxemia and high temperature—are so inextrieably blended that the
estimate of the relative consequences of each is perhaps impossible, and
we allude briefly to them in this connection on aceount of the therapeun-
tical indications which they suggest.

Fever early exerts a special deleterions influence upon the nervous
system., Itis probable that a morbid impress upon the heat-centre or the
vasomotor centre is an important factor in the inauguration of the pro-
cess, However that may be, one of the first definite manifestations of
the disease is a subjective feeling of cold, attended by shivering or rigors,
which even, in young children, rise to the height of convulsive seizures.

The severity of the initial chill furnishes an approximate indication

PSS TN
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of the intensity of the ensuing disease. That the metabolism of tissue
which accompanies fever has already begun is demonstrated by the ther-
mometer inserted into the rectum. The spasm which marks the chill is
shared by the cutaneous blood-vessels, communieating to the skin, at this
stage, a pale and bloodless appearance. The skin, as well as its vessels,
is contracted, and the blood is driven into the deeper viscera. Relaxation
of the spasm is followed by a rush of blood to the surface. The action
of the heart is quickened and the respiration becomes more rapid. The
secretions are diminished in quantity and altered in quality. The tongue
loses its moisture and becomes covered, as the case progresses, with
thickened, morbid secretions and aceumulated epithelivm, The mucous
membrane of the stomach becomes dry, and the gastrie juice is diminished
and vitiated. Appetite is abolished, digestion impaired, and vomiting
frequent. The bowels are generally constipated, exeept in typhoid fever,
in which diarrhaea is exeited by the intestinal inflammation, the produoets
of which it serves to remove, but this is not always the ease. The skin
grows dry and harsh, the air-passages become irritated. Headache,
stupor, delirium, and perhaps convulsions, disorders of mobility, sensi-
bility and special sense are symptoms of perturbation of the nervous
centres. Muscular debility becomes extreme, and adipose tissue is con-
sumed. The nitrogenous components undergo waste and degenerative
alteration, the kidneys are able to perform their functions but imperfectly,
and the blood becomes surcharged with waste material, the result of in-
creased tissue destruction and diminished elimination. The blood-cor-
puscles are subjected to disintegration; the liver and spleen suffer from
congestion and softening. The depravation of the blood adds an impor-
tant element of danger to the situation, and in severe cases it appears
problematical whether life shall be terminated by poison of the nerve-
centres, or by failure of the heart’s contractility. The voluntary muscles
and the heart-fibres become the seat of fatty transformation, while the cells
of the liver and kidneys are similarly affected.

The guickening of the circulation and respiration and increased in-
halation of oxygen serve to add inereased pabulum to the work of
destruction on account of suppression of the eliminative and refrigerant
funetion of the skin. The energetic chemical changes which go on during
fever give rise to inereased excretion of compounds which represent
consumption of tissue, notwithstanding the impaired emunctory powers.
The amount of carbonic acid exhaled is angmented 70 or 80 per cent.
above the standard of health. The quantity of urea dischareed is in-
creased by from one-half to two-thirds. Aecording to Senator, in the
early stage a fever patient excretes three times the quantity of urea that
lie would in health if he subsisted upon the same diet. Much more uric
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acid, also, is found in the urine. Twenty times as much urinary pigment
is present as under normal conditions. The potassium excreted is in-
creased sevenfold.

It has been estimated that in the cold stage the generation of heat
is doubled. During the hot stage the large quintity lost by radiation
from the hot skin is insuflicient to compensate for the inereased production,
In the sweating stage the dissipation of heat is two or three times greater
than in health.* It is to be observed that each increment of 1° F. is
accompanied by a proportionate aceeleration of the circulation and res-
piration. The phenomena of fever are heightened, as might be antici-
pated, by warmth of the atmosphere. Cold surroundings also serve to
intensify the process, but not to the same degree.

Recovery is scarcely possible if the thermometer registers 42.5° C.
(108.5% F.) for any length of time, while the blood is said to coagulate
within the arteries at 42.6° C. (108.68° F.). The highest temperature ever
encountered by Wuanderlich was 44.65° C. (112.37° F.). This occurred
just before death, but cases in surgical practice have been recorded in
which the temperature has mounted even higher.

It is a curious fact that the temperature should sometimes continue
to rise after death from fever. Dr. Bennet Dowler, of New Orleans,
found, in a case of yellow fever in which the highest temperature observed
during life had been 104° F., that after the lapse of ten minutes the ther-
mometer in the axilla registered 109° F., and fifteen minutes after death
the mercury had attained 113 F. when placed in an incision made into
the thigh. Dr. Carpenter aseribes this occurrence to rigor mortis. Post-
mortem rigidity is due to coagulation of the myosin, and is attended by
chemiecal ¢changes analogous to those taking place during eontraction.

OTHER CAUSES INFLUENCING TEMPERATURE.

Although fever is the principal state in which disturbance of the
heat-regulating mechanism occurs, yet there are others which determine
alterations in the temperature. Comparatively rarely does the loss sur-
pass the production of heat. In disorders marked by diminished action
of the heart and lungs, with consequent lowered rate of oxygenation, the
generation of heat falls sensibly below the normal standard. A type of
this condition is seen in the affection known as morbus ceruleus, or
cyanosis, dependent npon congenital malformation of the heart and great
vessels, or very extensive organic disease of the lungs. Oxygenation is
extremely defective, the blood is loaded with earbonic acid, and the
source of heat production is thus directly limited. In this discase the
temperature may fall as low as 78° F,

# Landois and Stirling.
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In cholera, the drain‘of watery, albuminous, and saline constituents
from the blood almost prevents circulation, the secretions hecome sup-
pressed, venous stagnation gives rise to cholera cyanosis, the skin is of
corpse-like coldness, the respiration irregular and sighing; the radial
pulse disappears. The expired air gives a sensation of cold to the
hand held before the mouth, and, tested by the thermometer, has been
found as low as 76° or 80° F. A most significant fact is that it contains
more oxygen and less carbonic acid than in health, a striking evidence of
the cessation of the interchanges which should take place during respira-
tion. A rectal temperatare of no more than 67° F. has been observed
in some cases. Simple jaundice is characterized by retardation of the
action of the heart and lungs; the pulse sinks to 50, or less, and in one
case Frerichs could count but 21.  The diminution of respiratory move-
ments is not in the same ratio, the proportion of respiration te circula-
tion being as one to three. The temperature does not usually manifest
any decided decline, but has been found, with a pulse of 52, to fall to
96.4° F. In diabetes mellitus, unless phthisis co-exist, the respiration is
rendered somewhat more slow, though the pulse manifests no character-
istic alteration. It is, however, more frequently retarded than hastened
unless a complication intervene to render it more rapid. The tempera-
ture is very commonly lowered. In this disease the thermometer has
very frequently been observed to stand at 95° or 96° F.

The profound depression of nervous energy oceasioned by shoek dis-
plays itself in a pallid and cold skin, cold extremities, sunken features,
more or less complete unconsciousness; shallow, irregular respiration ;
small, unequal, and tremulous pulse, together with an actual loss of tem-
perature of 2° or more. The shock consecutive to perforation in typhoid
fever is suflicient to reduce the temperature several degcrees. Lieber-
meister has seen it fall 517 F. from this accident. The intestinal hamor-
rhage of the same disease is also followed by a sudden depression of
temperature. We have seen it brought as low as 94° F. by this compli-
cation. Loss of blood after an operation is followed by reduction of heat,
A sudden severe hiemorrhage, as from an aceidental wound, may effect a
decline of from 1° to 3°, owing to deficiency of oxygenation. The trans-
fusion of blood, on the other hand, oceasions an elevation.

Some maladies of the nervous system are attended by a remarkable
reduction of warmth. Loewenhardt found in paralytic and insane patients,
several weeks before death, a rectal temperature of 30° C. to 31° C. (86°
to 87.8% F.), while Bechterew speaks of a case of paralytic dementia in
which the rectal temperature before death was lowered to 27.5% (.
(81.5° F.).

Certain drugs influence temperature. This is due, for the most part,
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to the fact that they check chemical transformation; some, in addition,
promote the loss of heat. Among such agents of frequent use may be
instanced chloroform, alcohol, and opium. Carbonie acid and carbonie
oxide, by inhibiting muscular action, cause a fall of temperature. The
mereury has been seen to sink to 24° C. (75.2° F.) in profound alcoholic
intoxication. 1In this case recovery ocecurred.

PHYSIOLOGICAL EFFECTS OF COLD.

The blood is the vehicle by which heat is conveyed to the surface of
the body and exposed in the eapillary vessels of the lungs and skin to
contact with the atmospherie air, 1t parts with a greater or lesser por-
tion of its heat, according to the impulse emitted from the nervous centre
governing the capacity of the cutaneouns vessels, and, therefore, the
amount of blood contained in them and the possible loss of heat by
radiation. A close relation subsists between the nutritive and calorific
properties of the blood. The delicate adjustment of the circulation
renders the effect of exposure to moderate degrees of temperature some-
what paradexical in appearance; for a moderately high temperature is
productive of refrigeration, while moderate depression increases the
bodily warmth. Thus if, from one point of view, the application of heat
or cold may be said to defeat its own objeet, yet, with a knowledge of
the fact, we may take advantage of it in therapeusis. Gentle warmth, by
quickening the action of the heart and lungs, propels the blood more
rapidly to the surface, favoring evaporation, radiation, and econduction.
The influence of cold leads to the reverse consequences, into the deserip-
tion of which it is necessary that we should enter with some detail.

The contact of cold air is reported to the cerebrum, and through the
reflex agency of the vasomotor centre the superficial vessels are con-
stringed. The muscular fibres of the skin also become slightly contracted,
which condition materially aids in lessening the cutaneous ecirculation.
M. Ch. Féré, in recent researches* has ascertained that exposure of the
naked body to so high a temperature as 18° to 20° C. (64.4° to 68° F.)
occasions a considerable rise of arterial pressure, amounting to two hun-
dred or three hundred grammes, as measured by the sphygmométre of
M. Bloch. The blood, driven from the skin,is thrown back upon the
deeper structures, and the heat generated is retained. The retained heat,
however, soon relaxes the cutaneous spasm and a freshened cireulation
promotes expenditure. The influence of a lowered temperature (40° to
50° F.) produces a zensation of cold, due to sudden abstraction of sur-
face heat; the skin is contracted, bloodless, and rugose. Involuntary
muscular activity is exeited, as seen in shivering, and one is impelled to

# Comptes Rendus des Séances de Ia Société de Biologie, July 6, 1850,
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returned. TUntil that time external warmth was necessary, and if that
were removed too soon the temperature again fell and death took place.
We are, therefore, warranted in saying that death from starvation is, in
reality, death from cold.

Extreme cold, long continued, diminishes temperature chiefly by con-
duetion, even if the heat production be increased. A very low tempera-
ture exercises a powerfully depressant effect upon the nervous system.
Tetanus—or, at least, tetanoid contraction—was seen by Dr. E. K. Kane
as the result of the intense cold of an Arctic winter.

MODES OF APPLYING HEAT AND COLD.

The prineipal manner in which varying degrees of temperature are
brought to bear upon the body for the purpose of securing palliative or
curative results is by the use of water. This method is generally conve-
nient and is easily regulated. The virtues of water have already been
discussed under the head of Hydro-Therapeutics. In counsideration,
however, of the comfort of the patient, inefliciency of attendants, or in-
vincible prejudice of relatives, we are not infrequently led to recommend
the employment of dry applications. In some cases, indeed, the use of
dry heat or cold may be esteemed the more valuable.

An obvious mode of subjecting an individual to the influence of a
desired temperature is by regulation of the heat of the room which he
occupies. Diseases attended by deficient ecalorifying power require a
rather elevated temperature, while the reverse is the-case in maladies
marked by any considerable degree of fever. More emphatically is this
true of the management of fever during the summer season. The dis-
comfort of fever may be to some extent relieved by accessory measures,
which tend to cool the air of the apartment. Light covering, admission
of fresh air, provision for proper ventilation, the melting of blocks of
ice in the room, ¢cloths wet in ice-water and hung up near an open window,
the atomization of ice-water, cologne-water, or other volatile refrigerant,
as suggested by Prof. J, M. Da Costa, contribute to the snecess of other
means adopted. The rapid evaporation of volatile substances, such as
ether or rhigolene, abstracts lheat locally, and, secondarily, produces a
general effect upon the system. A freezing mixture of salt and ice may
often be advantageously employed.

‘Heat may be communicated by means of bags filled with hot sand or
ashes, hot bricks, sad-irons, or earthen plates wrapped around with
flannel ecloths, bottles containing hot water, or simply by heated woolen
cloths laid upon the body. In some parts of Germany peat-baths are
used by pulverizing the peat and mixing it into a sort of paste with
water. This can be applied at various temperatures, Hot sand-baths,
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removal at the proper time, the slightest change in the temperature of the
room, or a perceptible draught of cold air, may be followed by a chill,
while the exertion demanded is likely to tax severely the patient’s
strength. They should be used as hot as can be borne, and renewed as
soon as they become cool. They are also oceasionally of advantage in
other intrathoracie inflammatory atlections.

During convalescence gentle exercise out-of-doors and éxposure to
warmth of the sun expedite recovery. Warmth to the chest is especially
valuable in the acute inflammatory diseases of young children. Acute
pulmonary cedema is an alarming condition in which the capillaries of the
lungs become frightfully engorged. It is liable to ocenr in the course of
chronic Bright’s disease or organie heart affections, particunlarly in mitral
obstruction or regurgitation. The hot-air bath, in this complication, is an
efficient addition to other measures employed. Hot poultices around the
neck serve a good purpose temporarily in membranous croup or diphtheria.
The inhalation of warm vapor is also to be recommended in these grave
maladies. Poultices likewise afford relief in tonsillitis, but only when
accompanied by considerable tumefaction of the eervieal glands, and
suppuration is inevitable. The painful swelling and tension of the
parotid gland in mumps is relieved by the use of warm, dry, flannel
cloths or layers of carded cotton.

The nervous as well as the inflammatory disorders of the tissues of
the throat and chest are treated with good result by means of heat.
The shrill or barking recurrent cough which ocenrs independent of lesion
in chlorotic or hysterieal females—nervous cough, as it is aptly termed—
seems unamenable to direct treatment unless by means of some severe
mental impression or shock. Among the indireet measures which may
eventually be attended by sucecess, and which are rather of a corrobora-
tive hygienic than purely medicinal character, fresh air and sunlight de-
serve mention. Solar heat, if not immoderate, will favor nutrition of the
nervons system, upon some vice of which the neurotic malady depends.
Precisely the same remark may be made concerning nervous aphonia,
which, however, is often signally and suddenly relieved by electrical
treatment. Sunshine is one of the tonic measures proper to be used in
the endeavor to maintain the nutrition of the heart-musele in compensa-
tory hypertrophy of the heart.

Elevated temperature is more notably beneficial, however, in the
alleviation of painful affections of the chest. Excluding the pain of in-
flammation or pressure, pain is always expressive of depressed nutrition
of nervous tissue, It may be due to the sudden or the long-continued
impression of cold, to an insnflicient or unfit supply of pabulum, to over-
strain of nerve-centres, to a deleterious composition of the blood, to nu-
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attack it is well to cover the abdomen with a light poultice. In acute
enteritis, especially when the patient is a child, warm applications, such
as poultices or spongiopiline, diminish the pain. They prove of avail,
also, in ecases of intestinal colic. In cholera infantum the exhausting
drain brings on a stage of collapse ; hence, one of the indications of
treatment is to supply from without the warmth which the system has no
power of generating, and which it is absolutely necessary should be
maintained. The collapse staze of Asiatic cholera, described in a fore-
roing paragraph, marked by absolute depression of temperature, demands
hot applications.  Bottles filled with hot water should surround the body
and the patient be covered with warm blankets. The local action of heat
diminishes the severe suffering oceasioned by passage of a biliary or renal
stone. The acute inflammatory atfections of the abdominal and pelvic
tissues and viscera—peritonitis, perihepatitis, perinephritis, pelvie cellu-
litis, metritis, ovaritis, and cystitis—are benefited by the use of heat,
dry or moist. In menorrhagia hot applications to the lumbar region will
sometimes sueceed in checking the flow. A hot poultice to the hypo-
gastrinm will often allay the irritability of the bladder to which females
are so liable,

Neuralgic pain, in this as well as other portions of the body, is ad-
vantageously treated by heat. Guastralgia, enteralgia, lumbo-abdominal
neuralgia, and seiatiea indicate, amongst other remedies, the external
employment of warmth. “ Firing,” performed along the course of the
nerve, is a serviceable method, and conjoins the impression of milder
counter-irritation. Extending the same principles to lowered nutrition
of the cord, experience teaches that dry heat to the spine is an efficacions
measnre in spinal anemia. Tic doulownrenx, or other form of neuralgia
of the fifth nerve, and migraine may also be enumerated among the
varieties of nerve-ache to which dry heat is applieable.

The uremia attendant upon acute yellow atrophy of the liver will
suggest to us the trial of the hot-air bath in order to favor the elimina-
tion of urea. It must be stated, however, that in this fatal disorder,
when once established, our efforts serve only to possibly prolong but not
to save life. In the ursemia due to aeute nephritis, chronie Bright’s dis-
ense, interference with the eliminative function of the kidneys by specific
fevers, morbid growths, or degenerative processes, heat in some form
shounld be used with a view to promoting substitutive excretion through
the skin. Heat is an available resource in the treatment of anasarca,
favoring elimination of the water. The lowered temperature of diabetes
mellitus demands attention. The patient should be warmly clad, and
should be directed to avail himself, as far as practieable, of the advantages
of solar heat. Removal from a eold, moist, or variable climate to one
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that is warm and dry, or a voyage in Southern seas, are measures which
have been found advantageous. Precautions against taking cold should
be rigidly observed in diabetes insipidus, since much heat is consumed in
warming the enormous quantities of liguid ingested, and the temperature
is apt to fall below the normal.

Although during the cold stage of malaria the internal temperature
is angmented, yet the sensations of the patient are relieved by surround-
ing him with hot bottles or bricks wrapped in flannel, and by covering
him with warm bed-clothing until the chill has passed. These measures
are more urgently demanded in the severe forms of malarvial poisoning
known as pernicious intermittent or remiitent fever. The algid variety
of this affection is marked by extreme coldness of the surface. The
patient should be surrounded by hot applications and quinine given hypo-
dermatically in large doses. Life is seldom sustained beyond a second
paroxysm. Our aim, therefore, is to aveid a recurrence, Heat is the
most effective means at our disposal in the treatment of intermittent
ha&maturia. The patient instinctively seeks his bed and covers himself
with blankets. In yellow fever the congestion of important viscera, the
depressed vitality and temperature of the third stage, together with the
occurrence of ursemia, indieate the application of heat to the skin in
order to fulfill the double purpose of stimulating the ecirculation and
removing toxic materials.

Dry heat to the affected joints is often productive of comfort to pa-
tients suffering with acute inflammatory rheumatism. The heat may be
applied by means of flannel cloths or cotton-wool. A hot-air chamber
may also be advantageously employed, while in other eases poultices may
lie preferred. Chronic rheumatism is notoriously unmanageable. There
is no doubt, however, that the arthritic pains of chronic rhenmatism are
often soothed by the local use of dry heat in some form. The patients
love to sit over the fire and are better in summer than in winter. They
require to be warmly ¢lad, and are often more benefited by change of
climate than any kind of medicinal treatment. Warm applications yield
relief in muscular rheumatism, and the surface should be kept at a com-
fortable warmth by means of suitable clothing. Warmth to the affected
joints assuages the pain of gout. Some improvement may be effected in
rheumatoid arthritis by the persistent employment of heat. Either moist
or dry heat may be used, or both alternately.

The skin requires sedulous eare in syphilis. The sudden impression
of damp cold is followed by the intensification of symptoms, and we may
deduce hence the practical conelusion that, in addition to warm baths,
the skin should in the interim be sufficiently protected hy warm clothing.
This remark especially applies to the colder part of the year or to cold
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climates. The patient should strietly avoid exposure to draughts. The
unfortunate inheritors of syphilis begin life burdened with defects of nu-
trition. The conservation of bodily warmth, therefore, is a matter which
should duly engage the attention of the physician. Moderate heat is
likewise requisite to the nutrition of those who suffer from scrofula.
Maintenance of the bodily warmth is demanded in many morbid states,
associated with reduced power of heat generation, as severe dyspepsia,
angmia, chlorosis, neurasthenia, jaundice, and cancer.

Both infancy and old age are characterized by a deficient power of
resistance to the effects of low temperature. The aged require warm
garments and apartments and receive benefit from sun-baths. The failure
iz more pronounced in the case of prematurely-born babes. The tem-
perature of a seven-months’ ehild, two or three hours after birth, was
found by Dr. W, Edwards to be only 89.6° F. Warm surroundings
should come to the aid of the defeetive power. An apparatus termed a
couveuse has been devised, adapted particularly to the use of orphan
and foundling asylums. It consists essentially of a double-walled Dath-
tub of copper. Hot water is poured between the walls and the tem-
perature maintained at 100° F.

Profound shock effects positive reduction of temperature. The cir-
culation and respiration are equally depressed. It is necessary in this
condition to communicate heat from without, since the system is no
longer able to generate it. The action of the heart and lungs is stimu-
lated by high temperature.

High degrees of heat are counter-irritant, cauterant, styptic, and
escharotic. A cauterant action may be secured by concentrating the rays
of the sun by means of a double convex lens. A smart impression of heat
upon the external surface allays pain and draws, or derives, a eurrent of
nervous influence and blood to the periphery. The nutritive states of
deeper parts are influenced by reflex action or by alterations in the dis-
tribution of the blood. Judiciously applied in the congestive stage,
counter-irritation, reinforced by other measures, may suffice to arrest the
development of an inflimmatory process. After the subsidence of an
inflammation, it is eficacions in promoting the absorption of exundation
material. It is serviceable, again, in converting a chronic into an acnte
inflammation. The former, pursuing a sluggish course, manifests little
or no tendency to improvement ; the latter, raging vigorously for a time,
terminates in recovery.

Active inflammation due to canterization is destructive to irritable,
unhealthy granulations, and, therefore, contributes to the eieatrization
of irritable or chronic ulcers. Chronic inflammation often gives rise to
proliferation or thickening, which, in extreme cases, may attain the pro-
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heat. Among robust individuals some will derive more advantage from
hot and others from cold applications. Prejudice, as has been intimated,
will not infrequently dictate our selection.

Niemeyer highly praises the application of cold to the chest in in-
flammatory disorders of the thoracic viscera. In the paroxysms of spas-
modic asthma the patient obtaing some alleviation of his distress by the
inhalation of cold air. In hamorrhage from the lungs cold plays an im-
portant part in our management. The air of the room should be kept
cool, if possible; the chest should be subjected to the influence of cold,
while iece should be swallowed. The same measures prove effective in
cases of h@morrhage from the stomach dne to uleer or eancer. Cold to
the neek is a valuable resource in spasmodic eroup. Swallowing pieces
of ice will sometimes diminish the pain of angina pectoris. Cold, con-
veyed by means of bladders filled with ice, mitigates the pain caused by
biliary or renal caleulus. The burning pain sometimes produced by
tumor of the kidney or bladder may be relieved by an ice-bag, as
recommended by Prout.

The abstraction of heat in fever is principally effected by means of
water, and has been discussed under the head of Hydro-Therapentics,
We may aid in obtaining the same result by the maintenance of a rather
low temperature in the sick-room. Aecnte peritonitis is benefited by the
use of cold to the abdomen. Since this disease is most frequently the
result of septic infection, the reduction of the systemie temperature
becomes an important question. For that reason cold rather than
warmth is to be advocated in its treatment.

Congestive headache is afforded much relief by the application of
cold. We have already adverted to the prineiples which should govern
our employment of temperature in cases of apoplexy. Cold to the spine
by means of ether-spray, as suggested by Dr. Benjamin W. Richardson,
has been found eflicacions in chorea.

Some improvement may be effected in leukeemia by cold applications.
Niemeyer saw temporary gain result from cold-water treatment. Some
practitioners advise injections of ergot or arsenic into the enlarged
spleen, an ice-bag being laid over the spleen after each injection. But
almost any mode of treatment seems hopeless in this disease. In
obesity it is advisable to avoid high temperature. The patient’s room
should be only of moderate warmth, and cold water should be used for
bathing.

Acute articular rheumatism is generally, perhaps, treated by warm
applications. Nevertheless, in a certain proportion of cases the inflam-
mation in the joints is reduced by the use of cold. In these cases
marked diminution of pain ocecurs.
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MINERAL WATERS.

GENERAL CONSIDERATIONS.—Unfortunately for the publie, the
medical profession has placed too much reliance upon the presence of
mineral constituents in various waters used for therapeutic effect, as it is
now known that many drinking-waters contain a larger proportion of
such ingredients than those which are highly lauded as mineral waters.
Doubtless much depends upon the relative proportions of these ingre-
dients and upon the temperature, but, on the other hand, it is claimed
that some of those recognized as the most valuable—like Vichy, for
example—derive their activity from the presence of microbes, which
it has been suggested may in some oeccult way modify digestion when
introduced into the alimentary eanal. That bottled mineral waters are
less eflicient than those drunk at: the fountain is admitted, and as an
explanation of this inferiority we are confronted with the suggestion
that the original microbes are destroyed and others take their place,
while the bottled water is further contaminated by the enzymes thus
formed.

But all waters contain these micro-organisms to a greater or less
extent, and we know that no special preeautions are taken for the pur-
pose of sterilizing this product, hence a consideration of the therapeutic
value of so-called mineral waters must be limited to their use in the
immediate vicinity of the wells. In view of this tendency to deteriora-
tion from the presence of micro-organisms, it has lately been snggested
that waters having a definite chemical composition might be prepared
artificially, and we must admit that many of the imitations now on the
market apparently confirm the wisdom of this course. By the adoption
of appropriate antiseptic precautions no objections could be offered on
the score of bacterial infection, and patients could then expect to receive
quite as much benefit from the judicious use of mineral waters as if they
journeyed to distant parts; but of course this leaves out of the question
-entively the benefits to be derived from change of climate and social
environment, and above all the advantages attending upon dietetic
changes. We must pass over in this connection the fanciful claims
advoeated on the part of interested stoeckholders, who would have us
believe that the waters in which they are interested possess certain
peculiar properties not vouchsafed to less favored mortals. Speculative
investors will scarcely be able at the present day to find many willing to
adopt the notion that the heat of a certain spring is different from ordi-
nary heat, or that the water possesses any peculiar electrieal property, or
the still more absurd theory that, like the serum of the blood, the water
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carries with it a certain life, which causes all other waters, when com-
pared with it, to sink into insignificance.

All classifications must of necessity be artifieial :md open to serious
objections as studied from different stand-points, owing to the fact that
it is often impossible to determine the most important therapeutic agent ;
henee, a subdivision upon any basis of this sort would be comparatively
useless, The most convenient arrangement for a work of this character
is naturally suggested by the general character of the water itself
Thus, chalybeate waters would form a separate group from those dis-
tinetly sulphurous; in addition, we have saline and alkaline, with their
sub-varieties ; but this leaves out of consideration a considerable number
of waters which are fully entitled to notice, and such will therefore
appear as unclassified. 1t must not be inferred, however, that all of
them are so different from each other that no classifieation is possible,
but rather that the scope of this work does not admit of the considera-
tion of their various properties in detail. Many of them, in fact, appear
to possess therapeutie value in inversé proportion to the amount of
mineral constituents contained.

Much has been said of the temperature of many of these waters, and
there is a general belief that thermal waters possess properties more
valuable than others, but of this there is room for doubt. In addition
to the climatic changes which the patient undergoes, it should be noted
that there is a decided modification of the hygienic regulations imposed
at many of the springs, and to this, along with the dietetic changes, we
may ascribe a share of the good results which follow a visit at the differ-
ent resorts. This matter is so*foreibly and delightfully deseribed by Mr.
Ernest Hart, the energetic editor of the British Medical Journal, that
we quote from his facile pen the following regarding his impressions of
Carlsbad : * It affords a well-regnlated life in the open air amidst the fir-
woods ; it supplies an interval of complete removal from the rush, hurry,
and excitement in the course of a busy life; it provides the best of all
cures for mind and body —pleasant scenery, wholesome diet, with the
universal accompaniment of beautiful music, and with these what may
be properly called a natural hydropathic treatment of copious dranghts
early in the day of hot water, sipped in moderate guantities at suitable
intervals of time. There are very few forms of gastrie, intestinal, renal,
and nervous eases which are not capable of being benefited by such a
treatment, even if that were not at all mineralized. It is thus that the
most varied complaints and the most opposite morbid conditions are
successfully treated by the Carlsbad-cure. As to the specific value of
the saline constituents of the water, I profess an absolnte skepticism of
the value of the minute diflferences which it is attempted to establish
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SULPHUROUS WATERS.

Waters having the odor of hydrosulphuriec acid are generally De-
lieved to be modified as to character by the presence of organic matters
in the soil. Some contain sulphides, with but little mineral matter, while
others contain sodium chloride or sulphate of lime.

Since the introduction of Bergeon’s method of rectal insufflation, the
toxic character of hydrogen sulphide has become more apparent to the
medical profession, although it is not believed that this gas exists in
mineral waters in sufficient quantity or amount to eause untoward symp-
toms. Nothing is known positively concerning the effect of this gas
upon the system, except that it has in a moderate degree the property of
influencing tissue-change, and counteracting to a limited extent the de-
structive metamorphosis connected with the breaking down of cell
growth, such as may be witnessed in the progress of tuberculosis,

These waters are of decided benefit in the treatment of syphilitie
affections; «in the depression attending upon metallic poisoning, and that
which is eonnected with chronie rheumatism and gout. Malarial disor-
ders, and the accompanying diseases of the liver and spleen, with dis-
turbances in the portal circulation, are all favorably modified by the

judicious use of sulphur waters, both internally and in the form of baths.
Persons suffering from lead-poisoning, npon taking hot baths in sulphur
water, find the skin on coming out of the bath covered with a blackish-
brown coating, which is in reality the insoluble sulphide of lead. This
shows that the metal has reached the skin, and, in a short time, with the
continuance of the baths, the characteristic toxic effects begin to dis-
appear. The Mount Clemens (Michigan) Mineral Springs are notably
efficient in this respect, as well as in the removal of syphilitic infection.

That iron tends to aceumulate in the liver we have most conclusive
evidence, but we have no positive knowledge that the sulphur has any
influence in promoting its removal, although donbtless mueh benefit is
derived from drinking such waters, containing as they do the chlorides
of sodinm and magnesium, In diseases of the skin, sulphur waters have
long been highly esteemed, and they certainly do produce appreciable
effects in all those eases characterized by the condition known as sub-
oxidation, and probably a small portion of the gas is absorbed by the
skin.

Not only in the cases mentioned, but also in pulmonary affections,
sulphur waters oceupy an important position in therapeutics. In the
latter ease, they have been much used in this country and abroad in the
form of inhalation, which is effected by feducing the water to a vapor by
means of certain mechanical appliances,
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ALKALINE WATERS.

Like the other waters considered, alkaline waters contain an excess of
earbonie acid, and, in addition, a considerable quantity of carbonate or
bicarbonate of soda, and act as efficient diuretics, The value of alkalies has
al readly been referred to (see Oxygen, page 233), but, inasmuch as alkalies
have the eflect of retarding digestion, some discrimination must be exer-
cised as to the time of their exhibition. Given after meals, while the
secretion of gastrie juice is thereby increased, its activity is lessened.
This assumption is, however, more or less theoretical, and does not
always obtain in practice, and especially is this the ease where the alka-
line treatment seems to be indicated. A condition of hyperacidity is
present, and the judicious exhibition of alkaline waters will often accom-
plish most remarkable results.

Undoubtedly, a too free use of alkalies will have a tendency to pro-
duce a lowered condition of the system, but the amount of such ingredi-
ents found in mineral waters generally is insuflicient to produce untoward
effects unless used to execess. 'I'le, carbonates are neutralized in the
stomach and changed into the chloride of sodium, and, while the first
effect is to dilute or destroy the gastric juice, the increased gastric
secretion sufficiently compensates for any loss in this direction. In some,
carbonate of soda is the principle agent; in others, we find sodinm
chloride in addition, while others still contain sulphates.

The special indication for the exhibition of alkaline waters may be
said to be in the treatment of gastro-intestinal disorders, including, of
course, in this category, affections of the liver. Indirectly they modify
the genito-urinary apparatus. Again, they are also believed to be of
decided benefit in cazes of incipient phthisis, as already mentioned in the
section upon oxygen, and in cutaneous affections dependent upon digestive
disturbances. Those containing a notable proportion of sulphates are
known as bitter waters ; they act as purgatives, the best known of the
class probably being Hunyadi, and this class of waters has been largely
imitated. The larger proportion of them are eold, but some, like Carls-
bad, are thermal,

Alkaline mineral waters are especially valuable in the treatment of
lithsemia and the succeeding neurasthenia, aflections which appear to be
rapidly increasing, and it is doubtful if there are to be found any more
efficient alkaline waters than those of our own country. The publie will
require to be educated, however, and greater attention will be demanded
on the part of those having in charge patients who are to be subjected to
this treatment, with a view to having some methodical plan adopted
which ean be readily earried out.
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and paralyvsis, and in such eatarrhal affee-
tions as modify the pulmonary and gastro-
intestinal tracts., It is said to be especially
valuable in chronie skin diseases.

Bourbole, Auvergne.—Altitude, 2800 feet ;
temperature, 1072 to 1252 F. Used in
scrofula, bone diseases, and in cutaneous
affections,

Elster, Sazony.—Altitude, 1460 feet. Con-
taing sulphate of soda, and s useful in a
variety of dizorders, including abdominal
dizorders and dizeases of females.

Ems, Nagsanw.—Temperature, 852 to 1159
F. These waters are used especially in dis-
eases of the mueous membranes and in the
treatment of female complaints,

Franzensbad, Bohemia. — Altitude, 1293
feet. Contains gulphate of soda, and is also
elassed with chalybeates as a ladies’ bath.

leichenbery, Styria.—The waters of this
gpring contain carbonate and chloride of
sodinm, and carbonate of magnesia highly
charged with carbonic-aecid gas.

Tschia, aly.—Temperature, 1702 F. Used
mostly for the treatment of rheumatism and
female complaints.

La Malon, France.—Temperature, 979 F.
These waters are used as a nervous sedative,
and have attained a wide reputation,

Fubatschowitz, Moravia.—Altitude, 1600
feet, Contain both carbonate and chloride
of sodium.

WATERS.

Marienbad, Bohemia.—Altitude, 1012 feet,
Contain soda sulphate and earbonate, and
recommended in obesity, These waters are
eometimes classed as saline. .

Mownt Dové, Auvergne.—Altitude, 3300
feet: temperatuzs, 1000 to 114 F. TUsed
in pulmonary affections, asthma, and ehronic
laryngitls.

Newenahr, Rhineland, —8aid to be es-
pecially valuable in the treatment of dia-
betes.

fippoldsau Waters.—Usgeful In anmmia,
neuralgia, and nervous disorders.

Rogat, Auvergne.—Altitude, 1400 feet ;
temperature, 80° to 95° F. Used success-
fully in the treatment of anemia and en-
taneous disorders.

Saltzlrunn, Upper Silesia.—These waters
are rich in carbonate of soda.

Tarasp, Lower Engadine.—Altitude, 4000
feet. Containg sulphate and carbonate of
sodda, and is believed to have decided action

.upon the abdominal viscera.

Timnistein, Rhine Valley.—Antacid and
tonie.

Vals, France.—Useful in catarrhal affee-
tions of stomach and bowels, renal and

“biliary caleuli and diabetes.

Vichy, France.—Temperature, 105° F.
Much the same as Vals.

Vidago, Portugal.—Called the Portuguese
Viehy.

SALINE WATERS.

Many of the saline waters are classed with the alkaline group, as the

former contain important constituents whieh belong to the latter. Salines
include strictly only those waters in which sodium chloride is the pre-
dominant ingredient, ordinary sea-water being the representative of the
class; but ordinary sea-water contains much less sodinm chloride than
many of the mineral waters of this group. Like the others, carbonie acid
is found in considerable quantities in all those which have gained popu-
larity. They also contain the unsual chlorides of lime and magnesia,
together with some bromine, lithium, and iodine, and oceasionally some
iron. They are used for drinking and for bathing, and are found both
hot and eold.

The therapeutical indications for the employment of salines may be
summed up as follows: Gastro-intestinal disorders characterized by a
torpid condition of the glandular system ; hepatic and portal congestion,
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and tissues, and the latter acting upon the former results in the produc-
tion of sugar. This action may be temporary or permanent, the latter
constituting diabetes, Carlsbad water, which contains carbonic acid in
considerable guantity, becomes then an eflicient remedy, owing to the
supposed prophylactic power of the carbonic acid against those diastatic
changes.

Ordinary sea-water baths have been found efficient in the treatment
of scrofulous affections, so that a number of establishments for the pur-
pose of affording children the benefits have within a few years been
loeated along the Mediterranean coast, There is such an institution at
Cette, Franee, and at Cannes a winter asylum has heen opened, where a
prolonged stay is recommended, but not to the exclusion of snitable
medical treatment, such as cod-liver oil, phosphate of lime, salted milk,
and infusion of hops, This method of treatment is highly recommended
for tuberculosis.

American.

Avrrowhead Springs, California.—Temper- | water. The action of the water is that of an
ature, 140° to 1939 F, Contain sulphates | alterative, and, conjoined with an unusually
of potash, soda, lime and magnesia, chloride | dry atmosphere and delightful climate, it is
of godinm, and other impi.'ll'lftl.l'l-'[. ingredients, gaid to be e.ape{:[n]]jr efficaciong in chronie
together with a small quantity of free sul- | rheunmatic affections, and in general debility.
phuretted hydrogen. | Lag Vegas, New Merico.—Altitode, 12 000

Ballston Spa, New York.—These waters | feet; temperature, 140° F. Cointains car-
are similar to those of Saratoga, and are | bonate, sulphate, and chloride of sodium,
used in the same class of affections. the latter in large proportion, and is re-

Bedford Springs, Pennsylvania.—Contain | garded as of value in pulmonary troubles.
sulphate of magnesia, with carbonate of ivon, | Midland Springs, Michigan. — Contain
and are by some classed as a chalybeate. | Glauber’s salt.

They possess diuretic properties, are laxative, Saratoga Springs, New ¥York.—The Sara-
and are useful in anemia and Kidney | toga springs vary somewhat in composition
troubles, as caleulous affections, ete, and therapy, but the greater number contain

Caledonia Springs, Ontorio, Caonada.— | chlorides in abundance along with carbonie
These are common salt springs, and have | acid. Their value is much the same as many
been used in rheumatism and gout. others of this class. They are indicated in

Cataling Jeland Springs, California.—Ac- | functional dizsorders due to engorgement of
cording to the analysis of MeCarty, these | the abdominal viscera, and in chronie dis-
waters are especially active salines. They | eases.
contain chloride of sodium and magnesium, Spring Lake Well, Michigan.—The uses
with sulphates, etc., and magnesium car- | are similar to the waters of St. Catharine’s,
bonate. Canada.

Oral Orchard, Kentucky.—These springs St Catharine’s, Ontario, Canada.—These
have already been referred to under the head | waters contain a large percentage of chloride
of Sulphurous Waters. Glauber’s salt is the ' of sodium as well as other chlorides, potas-
most active ingredient. sium, culeium, magnesium, and must first

lenuwood Springs, Coloradeo—Altitude, | be diluted before using internally. Gout,
5000 feet; temperature, 1389 F. These | chronic rheumatism, and abdominal disor-
waters contain a large proportion of chloride | ders are modified favorably by a eourse of
of sodium, with sulphate and carbonate | baths: strumous affections and neuralgia
of lime, and resemble in many respects sea- ~ are also benefited.
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feet ; temperature, 962 F. Has a reputation
for the treatment of sexual disorders, anemia,
gerofula, ete.

Salzungen, North Germany. — Contains |

two hundred and fifty-six parts of chloride
of sodinm to one thousand parts, and has
been used with suceess in the treatment of
rheumatism and other similar conditions.

METALLO-THERAPY.

Soden, near Frankfort.—8aid to be es-
pecially valuable in throat troubles and
phthisis, and, besides, the waters have been
recommended for dyspepsia, anmmia, and
scrofula,

Weishaden, Nassauw.—Temperature, 1559
F. Used internally in dyspepsia and goat, but
has a greater reputation as a bathing resort.

UNCLASSIFIED WATERS.

In concluding the section upon mineral waters it should be noted
that the subject is by no means exhaunsted. The very large number of
valuable thermal springs found in the western portion of the United
States, to say nothing of those thermal waters which have been studied
and now largely used in Enropean countries, should be better understood
by general practitioners. ''hey could then take advantage of their pres-
ence by preseribing them for patients suffering from diseases which would
be benefited from a course of baths or from the internal use of the
water.

Space will not permit a detailed list of these springs, but it may be
stated that for the most part these unclassified waters are nsed as baths,
and in European countries they have attained wide celebrity. Quite a
number are found in Switzerland, some in Germany, southern France,
and England, the waters of which vary from 85° to 140° F., but they do
not excel in quality and composition those which are found in abundance
in our own country. This will appear the more forcible when it is stated
that many of these waters have even less mineral constituents than those
used for eulinary and drinking purposes.

The student is, therefore, referred to the article Hydro-Therapeutics
for a more detailed exposition of the value of hot and cold baths as a
means of maintaining and regaining health. These uneclassified waters
in this and also in other countries are generally found in picturesque and
almost inaccessible regions, and the change of scene and surroundings
may exercise an important rejuvenating influence.

METALLO-THERAPY.

Although not yet reduced to the scientific basis of a system, the use
of metals for the purpose of euring disease has held a place in the minds
of mankind from the earliest times. The following which the method now
has is such that oniy good will result from an investigation, since none
but actual results will be taken into consideration in estimating the projier
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position of the plan as a therapeutic agent. As at present conducted, it
is confined to the local use of metals, either in the form of disks or coins,
which are attached to each other and applied around the affected limb, or
the disks are simply placed upon the affected area, and it is claimed from
these apparently useless applications that not only paralyses of hysterical
origin may be promptly relieved, but also those due to organie lesion; but
it should be mentioned that more suceess has heen reported from abroad
than has been witnessed on this side of the Atlantic,—a fact which may
be due to the character of the population. This brings us to speak of
the value of the so-ealled * impression” in all such cases,—something
which is often omitted when taking into consideration the probable
results of any form of treatment.

The impression produced upon the patient is caleulated by some as
of the greatest importance in the ordinary administration of medicines,
and some go so far as to assert that many of the later methods intro-
duced into our practice, like electricity, the inhalation of oxygen, and
other methods which might be mentioned, are ealenlated to attract the
attention of patients to such an extent that their maladies will, in a mea-
sure, be forgotten, if they are not actually relieved. The suggestion is
put forward that Hypnotism and Suggestion are but other methods of
treatment which are just across the line of demarcation, and that the
only difference between the two is that in the latter method the patient
is sent across the boundary-line through the magnetic (¥) intluence of
the operator. Confirmatory evidence in this direction is furnished by
the extraordinary success which attended the introduction of the so-
called ““tractors ”’ of Perkins, of Connecticut, not only in this country,
but abroad, persons of the highest standing and reputation giving most
laudatory testimonials concerning the great cures which had been etfected
by this means.

Now, these tractors of Dr. Perkins's invention were prepared from
different kinds of metal, and were so made that they could be applied
along the affected area, when the pain, insensibility, weakness, hyper-
@sthesia, and what not, would almost instantly disappear, and the suf
ferer proclaimed himself as having been miraculously restored to health.
A damper, however, was cast upon the method when it was shown that
wooden tractors were equally as efficacious as the metal ones, and finally
the whole system was abandoned, because there was no one who could
explain the scientific basis of the cures, and neither could intelligent
practitioners be influenced to lend themselves to charlatanry. That our
countrymen are not wholly free from the machinations which may be
brought about by mental influences is a fact which requires no demon-
stration, as the marked success which has attended the introduction of
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various chimerical theories relating to healing is a suflicient indorse-
ment of the impressionability of a considerable portion of the American
people, but, in respect to the effects of metals, they appear to have either
withstood the manipulations, or the manipulators have been signally
incompetent.

The theories which have been advanced to account for the benefits
resulting from the application of metal disks to affected tissues and
organs, when considered from a scientifie stand-point, must be admitted
to be lame and unsatisfactory, although they have been presented by
men of science whose conclusions are entitled to great weight. The sul-
ject was first presented to the attention of the Sociétié de Biologie, of
Paris, by Burk, in his inaugural thesis, in 1851, although but little atten-
tion was attracted by it. A committee, however, was finally appointed
to investicate the matter, and in 1879 a report appeared which not only
confirmed what had been claimed by Burk, but which also embraced some
new and important discoveries that had come under the observation of
the committee during the investigation. As the most active member of
that committee, Charcot was under the impression that the action of the
metals might be, and probably was, due to the electricity which was de-
veloped, and it was demonstrated that a eurrent actually presented itself
strong enough to be measured ; but, when it was found by the investiga-
tions of Bennett, of England, that pieces of wood or other substance
would produce effects equally as satisfactory as the metals, and that even
so trifling a thing as a handkerchief was quite sufficient for the purpose,
there was a hesitaney -in accepting the conclusions of Charcot and his
associates. English observers were therefore disposed to diseredit the
electrical phenomena, and sought to substitute for it the theory of © ex-
pectant attention ™ on the part of the patient. There is a general belief,
whether warranted or not, that any measure of this kind will produce an
effect altogether out of proportion to the curative properties of the
application as usually understood, and it must be admitted that the mere
application of anything of the kind has a tendeney to mystify and excite
the mental activity of the patient; but it is claimed on the part of those
who have given the matter attention that in a number of instances all
modifying ¢irenmstances of this character have been eliminated.

A magnet has also been used for the same purpose as the disks, but the
use of magnets has not been attended with better results than that of the
simple metal, and. in addition, there have been decided indieations that
some patients were subjeet to one metal while they were uninfluenced by
any other, although some were influenced by two, but more by one than
the other. The proper metal having been found which affects the disease
by external application, that substance is used internally, and it is said
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mice it was only necessary to get some corn, put it in a sack, and stow it
away in a dark place for ten to fourteen days, when,lo! the mice had
fully developed.

TRANSFUSION.

Transfusion is a method of procedure which is not altogether con-
fined to the surgeon, as it frequently falls to the lot of the physician to
Tadopt the plan in eases of emergency, as well as in those cases where the
system has become debilitated from continued illness. For the most
part, however, the practice of transfusion is limited to the treatment of
the effects following upon hemorrhage, which may attend upon. serious
injury, post-partum haemorrhage, or the haemorrhage which oceasionally
occurs in connection with abortion or miscarriage, and that form which
is supposed to be due to a diathesis. There are times, however, when it
will be advisable to introdnce a guantity of blood of a healthy character
into the tissues of those who are sufferers from functional diseases,
in which the ordinary treatment has failed to afford relief. Exhausted
conditions of the system have been met in varions ways with a view to
supply the economy with something which would guickly be transferred
into the cireulating fluid, and which might be expected to add to its nu-
tritive character. With this object in view it has been recommended
that the blood of the ox should be taken internally, and to those who
are so fastidious that such form of nutriment would be objectionable
its use by enemata has been suggested, and the practice is not withont
its advantages, although many practitioners are unwilling to give the
matter personal attention, because they regard the method as of doubtful
value.

As generally practiced, transfusion consists in the introduction of a
guantity of blood into the veins of the patients for the accidents already
mentioned, and may be either mediate or immediate. By the first method
the blood to be used is first withdrawn from the donor, when by means
of a suitable instrument the same is introduced into the veins of the
patient. In these days of antiseptics the foregoing statement will appear
somewhat indefinite, but it seems almost unnecessary to su.:, that proper
antiseptic precautions should be observed throughout the entire proceed-
ings. Attention should also be given to the general health of the denor,
and especially is this necessary when it is remembered that operations
of this character are liable to be attended with unfortunate regults to the
patient should there be any specific history, and, in view of the possible
microbie origin of other diseases, this suggestion becomes still of greater
importance and significance.
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By the second process a communication is made directly between
donor and receiver, by which the blood flows from the veins of one into
the other, the principal guide to the discontinuance of the operation
being the improvement in the condition of the sufferer.

By the first method an opportunity is permitted for defibrinating the
blood, and from an extended investigation of reports covering the prae-
tice there seems to be an agreement that defibrinated blood has shown
a larger proportion of recoveries than when used in the pure state.
When the latter is introduced into the circulation the greatest care
is necessary to prevent the coagulation of the liguid and the subsequent
formation of ¢lots in the circulation, and at all times is it necessary to
guard against the entrance of air into the circulation,—a circumstance
which would undoubtedly prove fatal to the patient.

This tendency of the blood to coagulate has eansed some inquiry to
be made concerning the need for the introduction of a nutrient fluid in
cases of this character, and, while this view was strenuously upheld by
practitioners and experimental physiologists ten years ago, other views
now obtain, and the belief is now more general that such is not necessary,
and that an aseptic neutral fluid is all that is required ; but it should be
noted that the temperature of the injected fluid should be a trifle higher
than the temperature of the body as taken in the mouth, and there is a
general agreement that 100° F. is as nearly correct as possible. A
saline solution composed of less than 1 per cent. of common salt is quite
sufficient for ordinary purposes of transfusion exeept those cases in
whieh it is desired to increase or change the quality of the eirculating
fluid, as in the case of ansmmia. Cases of the kind or of pernicious
angemia, to receive benefit from transfusion, we should expeet would re-
quire actual blood rather than a saline solution. Cases of emergeney
will, of course, require different treatment from chronic cases, where
benefit can be expected only when blood is used.

Other substitutes for blood have been suggested. Milk has been UEEd
successfully, and thus its safety demonstrated, but failures have also
occurred in the cases where used, while besides there is a belief, whether
well founded or not, that the nse of milk has a tendency to canse the de-
velopment of albuminaria. In eases where it is used, the recommenda-
tion is that it should be as nearly fresh from the cow as possible, that the
temperature should be at 100° F., and that not more than from four to
six ounces should be introduced into the eirculation at one time,—an
amount snflicient at any time,

Elsewhere we have indicated how practitioners might be able to im-
provise a substitute for transfusion* in the following langunage: Not

# Medical Bulletin, vol. xi, p. 55, 1559,
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infrequently does it oceur to the country practitioner that in eases of
hamorrhage from any cause, if transfusion were demanded or advisable,
the proper apparatus and other paraphernalia are not at hand. Transfu-
sion is probably more frequently demanded in emergency than at any
other time, and that is often the time when it eannot be practiced,
For a long time it was supposed that nothing but blood eould be used
for this purpose, but reeently it has been practically demonstrated that a
saline solution will answer every purpose, and accordingly the method
has been so far maodified that fresh blood is not a preliminary require-
ment.  But even with this difficulty removed there will be times when
this simple procedure—simple for the manipulator who has been fully
initiated—eaunot be earried out. Suppose, for example, we take a case
like the following—one without blood, but carrying with it all the bad
effects of loss of blood: A profuse and repeated choleriform discharge
from the bowels. Given a patient on a hot summer day suffering from an
attack of this nature, and the physician is called soddenly to find his
patient in collapse. Hypodermatic injections of morphine and atropine
may be of some value in controlling the action of the bowels for the
time, but something is demanded for the benefit of the patient threatened
with death from exhaunstion and from shock.

Now, in a ease of this kind, what could be more appropriate than
an enema of hot water, to which has been added a sufficient quantity of
landanum to obtund the sensibility of the rectum. If to this we add
a small quantity of common salt, the work is ecompleted, and this ean be
repeated again and again without danger, and with the best possible re-
sults. Cases of the kind will oceur to the practitioner far out in the
country, at a farm-house, perhaps, when it is only necessary that he
should use the ordinary syringe which every accoucheur should have in
his bag. While watching his patient recover, he can send for the appa-
ratus for transfusion, together with any assistance which may be deemed
necessary.

In the case of uterine h@morrhage, ecither before or after delivery,
this may be adopted; or, in the ease of injury, where great amounts of
blood have been lost before the arrival of the physician, many lives
might be saved annually from the bad effects following the shoek of the
injury and of the operation demanded, if' this simple precantion were
followed out. TIosszibly the method may be objected to on account of the
condition of the bowels; it will be said that the lower bowel should be
unloaded. That is not required, but by the use of an enema the howels
may be moved, when we have still a better opportunity for practicing the
method, as they will then retain more water with less discomlort to the
patient.
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first be removed. It should also be mentioned that the person supply-
ing the blood is to be watched as well as the patient, as the mental eifect
tozether with the shock of the operation may be such that a stimulant
may be required.

Emergency cases, however, demand prompt attention, and it may not
be advisable to await the action of an enema or peritoneal injection,
when venous or arterial transfusion may be temporarily delayed, and at
such times it may be well for the operator to bear in mind the value of
oxygen inhalations, but the position of the patient must never be for-
gotten, In the case of great loss of blood, the patient may insist upon
maintaining the erect position, when the fright which attends the acei-
dent, together with the want of blood for the cerebral tissues, to say
nothing of the difficulty with which the heart has to contend, may be
suflicient to cause a serious shoek.

HYPNOTISM AND SUGGESTION.

Hypnotism and Suggestion may be said to be relies of mesmerism,
and to have been first placed upon a scientific basis through the efforts
of Braid, a Manchester surgeon, although his investigations were wholly
directed to the study of the various applications of mesmerism. For
twenty-five years Liébault, of Naney, has devoted his life to the relief
of suffering by means of what is now ealled hypnotism, which is simply
a modified form of Mesmer’s methods freed from cunning and trickery,
and the success which has attended upon his work and that of his fol-
lowers has been such that the matter has been studied within |ate years
by Charcot. The object of the present reference will be confined to a
description of the methods pursued, the ¢lass of diseases to which it is
adapted, together with some reference to the suceess which has attended
upon its use; in addition to that which has just been stated, it will be
interesting also to take into consideration some special features, closing
with a brief note intended to present an estimate of the therapeutic
value of the method as we now understand it, and the precautions which
should be taken when it is determined to place a patient under this
peculiar influence.

Like all other methods for the relief of disease, this has its oppo-
nents as well as defendants, but it cannot be successfully denied that all
physicians practice the plan of suggestion, at least to a limited extent,
although it must be admitted that often it is done unconsciounsly. The
mere writing of a preseription and handing it to a patient implies a
power or ability which places the person receiving it under obligations,
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if it does not render him more suseceptible to influences which the phy-
sician may wish to bring to bear upon him. Unwittingly we do more
than that when we encourage those who may be afflicted with disease to
keep up hope, by telling them that they are in a fair way toward re-
covery,although there is the difference that we do not undertake to place
them under any oceult influence, nor do we lead them to suppose that we
can accomplish great results without the use of drugs or other remedies,
—two very important changes from the ordinary methods of treatment.

The phenomena connected with the practice of hypnotism, it must
be confessed, are peculiar, and, as has been remarked in the article upon
metallo-therapy, it seems doubtful if such a practice will meet with sup-
porters in this country, although we do not lack for those who claim to
practice without the use of drugs. To be more definite, it may be stated
that there are no inducements for any one to engage in a work of this
kind in this country with the expectation that he can conduet it profit-
ably and legitimately at the same time. The tendency of men who seek
novel methods is to lend their attention to those who promise the most,
and who have the least regard for truth,—matters upon which the legiti-
mate practitioner is disposed to place a high estimate,

The method of conducting a séance is simplicity itsell, and no one
who is possessed of the peculiar power should be ineapacitated on this
score. The patient is seated in a comfortable chair, and is simply talked
to by the operator.—first, with the view to impress upon him the idea of
going to sleep, and after a time, when this has apparently been accom-
plished, the direction of the patient’s thoughts is ehanged to a considera-
tion of his maladies and the prospects of their disappearance. In put-
ting the patient in a favorable or hypnotie condition, which is practically
an artificial sleep, all that the operator does is to suggest incidents which
occur in the usual way when a person is going to sleep, and no attention
is at that time given to the malady. An epitome of the conversation
which takes place in the ordinary tone of voice may be interesting. It
is as follows: * You are beginning to feel drowsy, and your eyes look
heavy ; a feeling of general comfort is experienced, as if you were going
to sleep, and gradually my voice seems farther and farther away, until
now you ean searcely hear me talking. Your eves are beginning to
close.” The operator tonches the eyelids and presses them together,
when he says, © There | your eyes are closed, and you are asleep.™ Then,
directing the attention to the disease which may affect the patient, the
physician may, if he thinks best, place his hands on the affected part or
parts, and, in recounting all the troubles which it has brought, will sug-
aest that shortly the disease may be made to disappear; that the pain
and torture which has racked the patient for so many days will cense,
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and in this way the patient may be brought back to a state of health
which he had been accustomed to enjoy in childhood or manhood, and
that his nights will be given up to peaceful slumbers instead of sieges of
pain.  After a period varying from five to fifteen minutes, more or less,
a sharp word is spoken to the patient, or it may be accompanied by a
movement of the hand or a touch upon some part of the person, and the
patient is immediately aroused, and often expresses himself as feeling
greatly benefited. Whether he is benefited or not, he comes on the day
fullowing and goes through a similar performance, and this is kept up
from day to day.

The class of persons who are benefited by operations connected with
hypnotism, as a rule, will be found to be recruited from every social
ramification. Naturally, we would suppose that only those of feeble
mental attainments would be susceptible to influences of the kind, or
that the etlects should be manifested largely in children, but it is said
this is not actually the ease. Both poor and rich are found to kneel at
the shrine, and we cannot gainsay the fact that many are improved and
others permanently ¢ured by the procedure, and to this we shall now
direct attention.

The class of diseases which yield to this form of treatment covers a
wide range, but notably those of a chronie character, and it is even
elaimed that through its influence, under the direction of Charcot, many
have been reformed and are now leading upright lives. Digestive trou-
bles, nervous affections, and brain diseases are said to be amenable to
treatment of this kind, and it is asserted that paralysis of hysterieal
origin and rheumatism are especially susceptible to treatment, but it is
admitted that no effect is produced in the ease of hystero-epilepsy. It
will best serve our purpose to take up the list of affections seriatim
which have been subjected to this treatment, and upon which reports of
a general eharacter have reached us. The indications for the adoption of
hypnotism in eases of hysteria are not altogether eclear, althongh it is
admitted, as stated, that it is of service in certain forms of hysterieal
paralyses and convalsions of an hysterieal eharacter, as well as for the
relief of hysterical amblyopia and amaurosis. In the treatment of
chorea the benelits are said to be marked, but the manipunlations must be
continued for a considerable length of time.—several months. Delirium
tremens and the alcohol habit are distinetly benefited, and if for no
other reason we should be disposed to regard favorably the method.

T'he assertion that hypnotism exercises an important influence upon
the genito-urinary system will not be surprising to those who are aware
of the slight effects which may be produetive of marked changes in hoth
a direct and reflex manner, Cases of masturbation have been cured by
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liypnotism,—a fact which has been demonstrated by the admission of
patients while under treatment.

To place an estimate upon the method here outlined without some
practical exhibition of the power would be in the nature of attempting
an impossibility ; but there are two things which demand consideration
because of the power which it is said one person thus gains over another.
The first is, that no one should be subjected to the operation without
having given full consent, or, if a minor, the consent of parents or guar-
dians ought to be obtained. The second matter for consideration is, that
no directions or snggestions of any character whatever should be given
to the patient other than those bearing directly upon the disease. In
the absence of these precautions, the plan may be made to serve those
who would conduct their business with mercenary motives, and un-
doubtedly would lead to serious complications in our modern civilization.

EARTH DRESSING.

Earth dressing in surgery was first brought to the attention of the
medieal profession in this country through the investigations and writ-
ings of the late Dr, Addinell Hewson, of this city, about twenty years
ago, and, while these applications have now been almost wholly super-
seded as topical remedies by recent antiseptic measures, there are
certain directions in which the dressing may be employed to great
advantage. The use of loeal applications of the kind are not, however,
entirely discarded by the most active surgeons who are fully cognizant
of the value of antiseptic precautions; the use in Germany and some
other countries of common peat is much on the same principle as we
use clay in this country, and, while there may be reasons at one time
for a particular dressing, there may at another time be a demand for
something else.

In the earlier history of the use of clay, it was far more popular
than can ever be expected again, as the microbiotic mania had not then
attained such wide-spread prevalence ; then again, there was an objection
to the use of a dressing which could eanse so mueh inconvenience to the
patient, and this difficulty was not readily overcome. Often the use of
clay might Dbe substituted for a poultice, but when the application is to
be removed the clay dressing is decidedly objectionable. The result
is that frequently the affected tissunes are treated to a poultice as a
routine method, instead of a suitable clay dressing, by which sickness is
unduly prolonged and the life of the patient endangered.

For the reasons mentioned regarding the effect which the advance
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brochure in the year 1851, and within a short time no less than six edi-
tions had been called for, and translations followed into English and
other languages. "T'housands of people from all parts of the world visited
him for the purpose of having him apply the * Lebenswecker ” (life-
reviver), although it was well known that he did not elaim to be a guali-
fied physician, and, while all of the cases were not successful, enough of
them recovered to form a strong popular current in his favor and against
the common practice of using drugs for the relief of disease.

The method is simply a peculiar form of counter-irritation, which
will be better understood when it is related that the discovery resulted
from the inventor allowing a number of gnats to sting one of his hands,
which was at the time suffering from ulceration and swelling eonnected
with gout. The disappearance of the pain suggested the idea of making
punctures similar to those which had followed the work of these insects,
when the tissues should be ancinted with an oily substance as near as
possible like that seereted by the gnats. It was believed then that the
oil would penetrate the punctures and that the disease would thus be
relieved, but of course we cannot accept any such notions at the present
day. The prompt disappearance of pain from acupuncture—to be con-
sidered presently—in lumbago, and its instantaneous subsidence in the
case of paronychia when a needle or sharp-pointed knife is thrust deeply
into the affected tissues, demonstrates that the oil has nothing of much
consequence to do with the relief which follows. This is practically true
of the Lebenswecker, although, as a rule, it has been found more efficient
in many cases when some slight counter-irritant was added by applying
with a brush over the spots whieh have been left by the instrument.

It may be noted here that one Dr. Tere, of England, has lately ree-
ommended the sting of bees for rhenmatism, and claims to have treated
successfully one hundred and seventy-three cases, administering in all no
less than thirty-nine thousand stings.

As at present constructed, the instrnment is composed of a small
disk, which contains probably twenty-five needles, so connected with a
coiled spring that when it is compressed and then loosened the recoil
causes the needles to penetrate the tissues to the depth of five-sixteenths
of an inch. Only a small quantity of blood oozes through the skin after
one of these applications, and almost any number can be made at a sit-
ting, but care must be taken to avoid bony prominences and large blood-
vessels, from the fact that ecchymosis, or even active heemorrhage, might
follow. There are a large number of both acute and chronic maladies
which yield readily to these applications, and the promptness with which
some of the most obstinate eases are subdued is at times marvellous, but,
in order to be successful, judgment must be exercised in their selection.
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THERAPY.—In the selection of suitable cases for the study of
Baunscheidtismus, we must bear in mind that it can have no possible
influence over organic affections, nor upon diseases which are dependent
upon a lowered vitality connected with or due to chronic organic disease.
It can only act as a revitalizer through its influence as a revulsive and
counter-irritant except through its effect upon the mind,—a matter of
no small consideration. The effects of a rheumatic element in the system
are often more promptly relieved (which may include seiatica, lnmbago,
and neuralgia) by this than by any other application, not exeepting the
actual cautery. The number of so-called “ spots " that are made at one
time, and the frequency of the applications, will, of course, have to be
determined by the physician, and it does not seem warranted that we
must discontinue all other treatment. Glandular swellings are often re-
markably affected by this treatment. The same applies to the treatment
of simple toothache and earache, a single application being suflicient to
silence the pain for the time.

Occasionally there will be found a depressed condition of the whole
system, in which the skin and underlying tissues seem to partake, where
medicines are ineffectual, and where electricity and clay-baths are not at
hand, when * spots  to the number of several hundred can be made over
the surface of the body, not only without danger, but with the very best
results,

Baunscheidtismus may be used for the removal of tattoo-marks hy
Variot’s method, which consists in first painting the part with a strong
solution of tannin, then pricking the skin to permit the tannin to pene-
trate. This latter operation may be performed by means of the instru-
ment under consideration, To complete the treatment the area is then
slightly cauterized with silver nitrate, the punctures turning black, when
the surface is cleansed. The inflammation subsides in from ten days to two
weeks, and leaves no indications of an operation having been performed.

Great care is necessary in the use of such an instrument to avoid
septic and contagious influences, but, with our present antiseptiec appli-
ances, no one would think for a moment of omitting measures of this
kind. As an external application, any irritant oil may be used in small
quantity with a camel-hair pencil. Either eajuput-oil or a solution of one
to four of croton-oil answers the purpose admirably,

Acupuncture may be called a modified form of the treatment which
has just been described. It consists in the use of needles with hard
rubber, wax, or metal heads, which are introduced several inches into the
affected tissues. The great depth to which they are inserted makes their
use much more formidable than that of the instrument previously de-
scribed, but by adopting a slight rotary movement their introduction
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may be accomplished with but little pain. One or more may be used,
and in the cases just mentioned the relief which is afforded is often sur-
prising,

Aquapuncture is a method of counter-irritation, having for its ohject
the introduetion of a quantity of water into the cellular tissues or into
the muscular substance. It may be conducted with an ordinary hypo-
dermatic syringe, or a special instrument which permits of the introduc-
tion of water at several points may be used. In the use of water the
sugrestion is made that the contents of the syringe be deposited in the
immediate vieinity of the atfected nerve, and the effect should be watched
that the pain, on disappearing at one point, may promptly reappear in
the same form at another not far distant, in which case the injection will
have to be repeated.

From what has been said of Baunscheidtismus, of acupuneture, and
of agquapuncture, it will be evident that much of the benefit derived from
these applieations resalts from the revulsive effect which attends upon the
introduction of the needles or needle, but we are searcely willing to admit
here that only so mueh good results from the hypodermatic injection of
morphine and other alkaloids which have for their object the relief of
pain.  There are times when the proper use of the hypodermatic needle
without water or medieation will answer the purpose as well as if it con-
tained the most powerful medicine that eould safely be used. This state-
ment will appl'y to many cases of neuralgia affecting superficial nerves,
and to eases of sciatica which have not become chronie; but too much
confidence should not be placed upon simple measures of this kind unless
the cases are properly seleeted, as they are not always successful.

CLIMATOLOGY.

The word climate is used to designate the exceedingly complex in-
fluence of varying conditions of the atmosphere as regards temperature,
moisture, purity of composition, and electrical tension. Currents of
movement prevail more or less constantly, by which the temperature and
moisture of the air are markedly affected. Climatic states are also closely
dependent upon the physical configuration of the earth’s surface, the
nature of the surface and soil, the presence of large bodies of water, the
variety and abundance of vegetation, length of the day, and, no doubt,
upon many other less known but powerful agencies,

At the equator the rays of the sun fall vertically upon the earth’s
surface and it aiérial envelope, and npon this line, therefore, we meet
with maximum temperatures, since the more oblique the angle which the
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change of climate is attended by a period during which the system is
uneasily accommodating itself to its changed surroundings. During this
time the resistant powers are diminished, as Americans or Enropeans fall
an easy prey to tropical fevers. Even a less-marked contrast, as from
the Atlantic to the Pacific seaboard, the Rocky Mountains, the prairies
of the Northwest, or to the Gulf coast, gives rise to certain perturbations
of health. This gradual habituation to unaccustomed climatie influences
is termed acclimatization. :
Accarate comparative observations upon the effect of climate are
especially desived. Dur. Rattray, of the British Navy * has demonstrated
that, contrary to the opinion usually entertained, the rate of respiration
diminishes in persons passing from a temperate to a hot climate. The
variation was not always the snine ; insome eases the rate fell from 16.5 in
England, in winter, to 12.74 and 13.74 in the tropics. A consequence of
this was a notable reduction in the quantity of air respired. The average
in the temperate zone at 54° F, is 239.91 cubic inches per minute, while
in the tropics at 82° F. only 195.69 cubic inches were inspired,—a differ-
ence of 33.65 cubie feet in twenty-four hours. Rattray also found that
the heart’s action was slower in the tropics, and that the average pulse-
rate was 2% beats per minute less than in temperate climates. The same
observer estimated that in hot eountries the functional activity of the
skin is increased by 24 per cent. The appetite is diminished, the taste
for animal food is impaired ; that for cool fruit is increased, The quantity
of bile is not increased, judging by the amount passed with the fieces,
The effect of moist heat is especially depressant. In Tonguin bodily"
or mental effort is almost impossible to Europeans in summer, as may be
seen from the following conditions: Drowsiness is unintermitting, the skin
is constantly covered with perspiration, and, spite of drowsiness, sound
sleep can only be obtained after repeated cold baths. During the hottest
period there is a difference of only 3°-4° C. (5.4° to 7.2° F.) between day
and night, and the humidity adds to the suffering produced by the high
temperature. At the same time it has been noticed that the anemia and
depression due to snmmer heat leaves the system remarkably susceptible
to the impression of cold. After a year’s residence, however, a tem-
perature of 12° C. (53.6° F.) ean searcely be borne without fire, t
Experience convinces us that, whether we are able or not to give a
rational explanation of the fact, improvement takes place in an invalid’s
condition simply by a change from one climate to another—exchange
of climate. We should endeavor to be judicious in influencing the choice

* * On the Effects of Change nf Climat2 on the Human Eeoonomy,” hy A, Eattray, M.D.,
Burgeon R. N, in Proceedings of the Roval SBociety. Nos. 122-125, 159 (1880-72).

t Anmnal of the Universal Medical Sciences, 1888 : “ Medical Climatology and Balneology,"
by George H. Bohé, of Baltimore, Ad. )















































































































