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194 SODIUM HYPOSULPHITE SOLUTION

reports of them. Reasoning from their physiological
actions, they should be serviceable in inveterate skin dis-
orders, tedious cases of strangles, and rheumatism. They
relieve acidity and flatulence occurring in badly-fed young
calves. The sulphite, in ounce doses, given thrice daily, lowers
temperature, and relieves the breathing in contagious pleuro-
pneumonia of cattle. 1In cattle plague it has been given
both by the mouth and injected into the veins, and although
it did not cure, it abated fever, lowered excessive tempera-
ture, and prolonged life. Mixed with treacle and placed
within the lips, it diminishes irritation, smell, apd acrid
discharge in foot-and-mouth disease. Used alone, and
occasionally with potassium chlorate, it has been given
to young cattle to prevent attacks of black-leg, half-ounce
or ounce doses for this object being administered with
the ordinary food for three or four days consecutively
during every fortnight. It is difficult to estimate the precise
value of such preventives, adopted, as they often are, in
conjunction with more careful feeding and management.
In distemper in dogs, ten to twenty grains of sulphite, or
hyposulphite, are given twice daily to regulate the bowels
and abate the fever.

Dr. A. J. Harrison, at the British Medical Association
Meeting at Nottingham in 1892, reported the sucecessful
treatment, in the Clifton Zoological Gardens, of monkeys
suffering from lupus, by saturating the affected parts, daily
or as required, with a solution of forty grains of sodium
hyposulphite to the ounce of water, and subsequently apply-
ing a solution of five drops of strong hydrochloric acid to
the ounce of water. Hyposulphurous and sulphurous acid
gases are thus produced. Their nascent condition, it is
urged, increases their efficacy. The ulceration rapidly heals;
one serious case, which had gone too far for operation,
cieatrised in six months ; ten consecutive cases were sticcess-
fully treated. Further experiments on these lines should be
made not only in lupus, but in actinomyecosis and other
diseases depending upon micro-organisms. Other germicides
besides sodium hyposulphite may, moreover, exhibit speeial
potency when their active constituents exert their effects in













198 SODIUM CHLORIDE

excitement, staggering, paralysed hind-quarters, and death
(Veterinarian, 1865).

Nitrate of soda, much used as a manure, has irritant and
cathartic properties, somewhat resembling those of common
salt; has sometimes killed both horses and cattle that have
licked it, or eaten grass strongly saturated by a large, recently
applied dressing ( Veterinarian, 1876).

A number of cattle died rather suddenly on a farm in
South Lincolnshire, and an inquiry into the circumstances
of the case left no doubt that death arose from nitrate of
soda which the animals obtained from bags which had been
used in conveying this fertiliser into the field, and had
afterwards been left lying about. Recently, on a farm in
Massachusetts, eleven cows out of a herd of fifteen died as a
result of having had given to them nitrate of soda in mistake
for common salt. The fifteen cows had been out at grass all
day, and were driven to the stalls in the evening, when an
attendant gave to all except two what he supposed to be
common salt, thoroughly mixed with a small quantity of
wheat bran. Apparently, all the animals ate heartily. Two
hours later the cows attracted notice by the noise they were
making, and when examined they were found to be uneasy
and evidently in pain, and several died within an hour or
two. The only skilled advice obtainable was that of a
medical practitioner who, thinking the case was one of
arsenic poisoning, prescribed accordingly, but before morning
eleven of the cows were dead, An examination of samples
of material collected from the mangers revealed the presence
of large quantities of nitrate of soda, but no common salt.
An analysis of the contents of the stomach failed to discover
any trace of arsenie, lead, or other mineral poison.

Nearly twenty years ago somewhat similar cases were
recorded in the Avrchives Vétérinaires., A horse had drunk
freely of a solution of nitrate of soda and exhibited many of
the symptoms that were subsequently noticed in the Massa-
chusetts cattle ; the administration of strong infusions of coffee
and alcohol and irritant clysters relieved the animal, which
in a few days completely recovered. In another case four
bags of nitrate of soda had been placed on a grass field and

























































































































238 ZINC SULPHATE

septie, and nerve tonic. It is used externally as a stimulant,
astringent, and antiseptic.

Toxic Acrions.—Powerful astringent eftects are produced
on horses by sixty to seventy-five grains; three to five
drachms dry the buccal and gastro-intestinal secretions, and
cause nausea, colic, and efforts to vomit (Tabourin). Two
horses had each half an ounce daily for a fortnight without
marked ettect, but larger doses nnpaired appetite, and caused
nansea and diuresis ( Veterinarian, 1844). Somewhat larger
doses produce similar effects on cattle. Dogs receiving seven
to thirty grains promptly vomit: but the act is seldom
accompanied by the nausea and depression produced by
tartar emetic. Orfila found that seven and a half drachms
were vomited by dogs in a few seconds, but produced no
lasting bad effects. When vomiting, however, was prevented
by ligature of the wsophagus, much smaller quantities sufficed
to destroy dogs, in about three days, from gastro-enteritis.
Thirty grains in solution, injected into the veins, depressed
the action of the heart and destroyed life in a few seconds
(Christison ()n Poisons). Repeated doses are detected in
the spleen, liver, freces, and urine.  Unlike lead or mereury,
it exhibits no cumulative action.

MepicivaL Uses.—As a tonie it resembles, but is inferior to,
iron and copper sulphates. As an astringent compared with
lead or silver salts, it contracts capillary vessels more power-
fully. It is sometimes preseribed with opium in diarrheea
and dysentery, but is less serviceable than copper sulphate
or lead acetate. For arresting spasmodic diseases in the
lower animals, it is not so effectual as copper sulphate, arsenic,
or quinine. It checks acute chorea in dogs in good condition :
hut iron is better in chronic cases associated with debility.
For drying excessive discharges, especially from the ali-
mentary canal, and for checking undue perspirafion and
h:emorrhage, frequent small doses are given with sulphurie
acid and opium. As a safe and prompt emetic it is prescribed
for dogs and pigs to empty the stomach of undigested food,
foreign bodies, and poisons.

Externally, it is much used as a stimulant and astringent
for wounds, foul ulcers, conjunectivitis, relaxed sore throat,





















































































266 TARTAR EMETIC—TOXIC EFFECTS

Reflexly, from the stomach, as well as by acting directly on
the heart and vessels, it produces in men and carnivora cardiac
and vascular depression, with lowered blood pressure; it
slightly increases but subsequently diminishes the number
of the respirations; reduces temperature, relaxes voluntary
and involuntary muscles; and increases secretion from the
skin, bronchial and gastro-intestinal membranes. Poisonous
doses cause purging and gastro-enteritis, and when their
action is very violent, after slightly exciting, they paralyse
both the motor and sensory tracts of the spinal cord. In
many of its actions it resembles phosphorus and arsenic
notably in arresting the formation of glycogen, and in causing
fatty degeneration of the liver and other orgams. It is
eliminated in the mucus of the stomach and bowels, and
also in the bile and urine. Itincreases the excretion of urea.
As with arsenic, animals receiving small doses aequire a
condition of tolerance, and with impunity take doses which
would otherwise prove dangerous.

Tue Toxic Errects, like the general actions, are less marked
in herbivora than in dogs, cats, and pigs, which are affected
much in the same way as men. According to Kaufinann, dogs
are poisoned by three to six grains. But these and even
larger doses are apt to be speedily ejected by vomiting if the
dogs are left by themselves. If the wsophagus, however, be
tied so as to prevent vomiting, such doses, and sometimes
even one grain, cause nausea, accelerated and difficult respira-
tion, fluid dejections, gastro-intestinal inflammation, and
death in a few hours. Dr. Alfred Taylor, in his volume On
Poisons, records that three to six grains injected into the
jugular vein of dogs caused death in ecight or ten hours.
Frihner states that half a grain to a grain injected intra-
venously proves fatal in half an hour, while small quantities
applied to the broken skin also kill.

Pigs are not so susceptible. Hertwig (Advzneimittellelre)
mentions that ten to twenty grains cause nausea and vomit-
ing, but act neither very rapidly nor very certainly : that one
drachm in solution, given to a boar nine months old, caused
vomiting, dulness, and uneasiness, which continued for three
days; but that two drachms given to a similar animal













270 TARTAR EMETIC A TOPICAL IRRITANT

Antidotal treatment consists in the removal of any
unabsorbed poison by promoting vomiting or using the
stomach pump, and subsequently giving large quantities of
tannic acid, or of tannin-containing solutions, which form an
insoluble compound, and thus delay absorption. Demuleents
abate gastric irritation, which, with irritation of the vomiting
centre, may also be relieved by morphine and chloral, while
tendency to collapse is treated by stimulants.

MepiemvarL Uses.—As tartar emetic in safe doses produneces
no very marked physiological actions in horses and cattle, it
can scarcely exert any marked curative effects on these
animals. The febrifuge and sedative virtues formerly
ascribed to it were doubtless the result of other medicinal
or hygienic remedies with which it was used. As a vermi-
fuge it is still occasionally given with aloes to horses, and
with Epsom salt to cattle; but although increasing the
activity of purgatives, it has no special anthelmintic action.

When the stomach of the dog, cat, or pig is to be emptied
of undigested food, irritants, or poisons, ipecacuanha, mustard,
or zine sulphate, being more prompt and less nauseating, is
preferred. But tartarised antimony is occasionally used as a
nauseating emetic for robust subjects at the outset of febrile
and inflammatory complaints. It promotes bronchial and
gastric secretion, and relieves engorgement of the stomach,
liver, throat, and chest. It hence mitigates the early acute
catarrhal symptoms of distemper, and relieves bilious attacks
in pampered overfed dogs.

As a counter-irritant, unless employed with much caution,
it is apt to induce painful, deep-seated inflammation, slough-
ing, and blemishing, and is consequently unsuitable either
for horses or dogs. For cattle, however, it is sometimes
applied in chest diseases and chronic rheumatism. Unlike
cantharides, it does not irritate the kidneys; but if it be
absorbed, it produces in dogs, cats, and pigs nauseating
effects similar to those which follow its administration by
the mouth.

Doses, etc.—When given to horses or cattle with the
view of producing sedative, alterative, or expectorant effects,
3i. to 3iv. are administered three or four times daily, in































280 ARSENICAL SHEEP DIPS

Professor William recommends that the affected sheep be
slowly driven through troughs containing a tolerably strong
solution of arsenic and alkaline carbonate (Principles and
Practice of Veterinary Surgery). In solution it is sometimes
applied to remove the scurfiness of psoriasis. Used in-
cautiously, it causes sloughing and blemishing, and if
absorbed may produce constitutional disturbance. In virtue
of its antiseptic properties it is employed in powder or in
solution with soap for the preservation of skins and natural
history specimens.

For sheep dips arsenic is much used. Such dips destroy
ticks and keds more effectually than solutions of tobaceo,
spirit of tar, alkaline and non-poisonous dips, and are safer
and more convenient than mercurial baths or eintments.
Two to two and a half pounds of arsenic, with about the
same quantities of soda ash or impure sodium carbonate,
soft soap, and sulphur, are dissolved in a hundred gallons of
water. Three, four, and even five pounds of arsenic are
sometimes used without untoward results. In many parts
of England, pearl ash or impure potassinm carbonate is sub-
stituted for the soda ash, and makes a more cleansing and
softening ley. Some flock-masters double or quadruple the
quantity of soap, which, with the alkaline carbonate, aids in
dissolving the arsenic, while the sulphur whitens and softens
the fleece, and also for a considerable timme prevents attacks
of flies, which are further deterred by addition of a pint or
two of naphtha, or of impure carbolic acid. The ingredients
are best dissolved in five to ten gallons of boiling water ;
cold water is added to make up a hundred gallons, which,
with careful dripping, will dip about a hundred sheep. The
sheep held in the dip for forty to sixty seconds, is lifted on
to a sparred drainer placed over a second tub, or over a
trough communicating with the dipping tub, and the wool
well squeezed with the hands, or with a seraper. The head
must, of course be kept out of the dip. i

Serious and fatal consequences sometimes, however,
result from the use of arsenical dipping mixtures. A
Lincolnshire friend, twenty hours after dipping 150 half-bred
Leicester sheep, lost eleven, and several some days later.







282 ARSENICAL DIPS LIABLE TO POISON

also adduced as evidence of the undue strength of the
mixture.

In defence of Mr. Elliot, it was shown on the other hand,
that thousands of sheep had without accident been dipped
in mixtures of the same strength as that sold to Mr. Black;
that, indeed, on the same day as the Burton sheep were
dipped another gentleman in the neighbourhood, without
any bad effect whatever, used eight packages of the same
mixture made in the same way and at the same time. Pro-
fessor John Gamgee and Dr. Stevenson Macadam made
various experiments, using, in two instances, arsenic in the
proportion of 28 and 68 ounces for fifty sheep, instead of the
20 ounces present in Mr. Elliot's dip. An Oxfordshire sheep-
dipper, who annually passed through his hands several
thousand sheep without losing one, for years employed
2% lbs. of arsenic for fifty sheep, or exactly double the
strength of Elliot’s mixture. In 1859, I made experiments
with dips three and four times the strength of Elliot’s; some
of the sheep I kept immersed for several minutes, and had
these concentrated solutions well rubbed into the skin. I
abstained in several instances from pressing or drying the
wool, dipped the same sheep twice within two hours, and
several times within a week, and yet failed in destroying or
injuring in the smallest degree any one of the sheep subjected
to these severe trials. These experiments were subsequently
repeated and verified. .

Arsenical sheep-dipping mixtures obviously are not ab-
sorbed through the sound skin. Their danger depends on
the poisonous fluid being retained by the fleece, from which
it drips on the grass or other food over which the animals
stray. In this manner undoubtedly the serious mortality at
Burton can be explained. The sheep were rapidly dipped
at the rate of eighty per hour; and, according to the usual
calculation, each sheep carries away in its fleece, even after
it has been reasonably drained, about a gallon of the fluid,
which, of Elliot's strength, would contain nearly 200 grains
of arsenic —a quantity sufficient, if swallowed, to poison
several sheep.

Sheep after dipping are turned out hungry, and at once





































004 MERCUROUS CHLORIDE

partial conversion into the higher chloride appears disproved
by the fact that the chlorides in the canal are insufficient to
effect such a change, while, moreover, each mercury chloride
has distinctive actions.

Toxic Errecrs.—Calomel is less irritant than mercuric
chloride or nitrate, but irritant effects, usually followed by
constitutional disturbance, are produced in horses by three
or four drachms; in cattle by two or three drachms; in
sheep by fifteen to thirty grains; in dogs by six to thirty
grains. Hertwig found that these doses, within twenty-four
or thirty-six hours, and in dogs in less time, caused occa-
sional colic and copious discharge of ficces, which contained
bile, and were greyish-green in cattle, but darker in dogs.
Such doses, especially if repeated daily for three or four
days, further induce fluid and stinking evacuations, feetid
breath, soreness of the mouth, rapid impairment of appetite
and condition, and fatal low fever and dysentery.

At the Edinburgh Veterinary College, in June 1853, a
healthy donkey was given a drachm of calomel daily in
three separate doses. About the sixth day the animal
became excitable, and the pulse rose to 85. By the eighth
day secretion of saliva was augmented, the breath was
foetid, the gums red and tender, and appetite impaired ; but
the ficces and urine were normal. By the twelfth day these
symptoms became more aggravated, the pulse softer and less
frequent, the strength much reduced. On the fourteenth
day administration of the calomel was suspended, but death
occurred two days later. The animal had received fourteen
drachms in fourteen days. Post-mortem examination dis-
covered the teeth loose, the mucous membrane of the
mouth and air-passages blanched, while that of the stomach
and intestines was softened, easily torn, and in many places
thickly covered with mucus. The liver was rather friable,
but the kidneys, spleen, and lungs were healthy.

Dogs weighing 30 lbs. to 40 lbs. receiving three or four
grains night and morning were salivated in a week, and died
in nine days. The most notable appearance was inflamma-
tion of the large intestines. Hertwig considers that dogs
and swine, on account of their often getting rid of the drug



















300 MERCURIC CHLORIDE

Post-mortem examination discovers the mucous lining of
the alimentary canal softened and bluish-grey; where large
doses have been given it is disorganised by chemical action ;
where death is postponed for a day, patches of inflammation
and sloughing are found; the kidneys and other urinary
organs are congested; the lungs are usually spotted with
effused blood.

The treatment consists in the free use of albumin, which
forms an insoluble mercuric albuminate. One egg suffices to
neutralise four grains of sublimate. When eggs cannot be
had, wheat or barley flour, milk, or other albuminoids should
be given, followed by astringent solutions. Unless the drug
has caused vomiting, the stomach must be emptied either
by emetics, the stomach pump, or syphon.

Mepicival Uses,—For internal use, milder mercurials are
preferred, and it is dangerous to use it for the production of
mercurialism. For horses it has been prescribed in chronie
skin eruptions, and swollen, edematous legs resulting from
repeated attacks of lymphangitis. Half or even a quarter of
a grain, repeated every three hours, sometimes arrests the
slimy, bloody, reducing discharges of persistent diarrheea and
dysentery in cattle. Professors Rutherford and Vignal found
that % to L grain given to dogs, although not stimulating
the duodenal glands, notably excites secretion of bile. Con-
Joined with opium, hemlock, and salines, it has been advised
in rheumatism.

As an eftectual antiseptic it is used for many surgical
purposes. Its antiseptic power is diminished or destroyed
in presence of albumin, with which it forms an insoluble
albuminate. To prevent this change Laplace suggested the
addition of tartaric acid to sublimate lotions. Fifteen grains
of corrosive sublimate, seventy-five grains of tartaric acid and
thirty-five ounces of distilled water, form a useful antiseptic
solution. Foul wounds washed with one part mercurie
chloride dissolved in 500 to 1000 of water, are rendered
aseptic. Instruments, sponges, towels, as well as the hands,
are disinfected by washing in a one thousandth solution.
But sublimate lotions damage most metal instruments, and
irritate and roughen the operator’s hands. Solutions of average






302 MERCUROUS TODIDE

given freely dissolved in water or other simple fluid. To
relieve itching, especially amongst dogs, one grain corrosive
sublimate and one minim prussic acid are dissolved in
an ounce of water. An ointment containing one part of
sublimate to twenty or thirty parts of fatty matters is
sometimes used cautiously for skin complaints, and for
destroying skin parasites.

Ammoniated mercury, or white precipitate, is an opaque,
white, insoluble powder, made by mixing corrosive sublimate
solution with excess of ammonia solution, and washing and
drying the precipitate (NH,HgCl). It is devoid of irritant
action. An ointment, made of one part precipitate to nine
of white paraflin ointment, is used as a parasiticide, and as
a mild mereurial in skin diseases. "

Mercuro-zinc cyanide, a combination of mereuric eyanide
and zinc cyanide, has been much used in human surgery.
It is a white powder, recommended by Lord Lister as a non-
irritating and very powerful antiseptie.

Mercurous lopipe.  Green lodide. Hydrargyri Todidum
viride Hgl. (Not official.)

Mercuric lIopipe.  Red lodide. Hydrargyri Iodidum
rubrum. Biniodide of mercury. Hgl.. (B.P.)

Mercurous iodide is an unstable salt, prepared by tritu-
rating together iodine and an excess of mercury with a little
aleohol, or by mixing solutions of mercurous nitrate and
potassium iodide. Although not so active as the higher
iodide, twenty grains destroyed a rabbit within twenty-four
hours, and a drachm a pointer dog in five days (Cogswell).

Mercuric or red iodide, formed by the interaction of
mercuric chloride and potassinm iodide, is a vermilion-
coloured, heavy, crystalline powder, with a disagreeable
metallic taste. It is almost insoluble in water, sparingly
soluble in cold aleohol, but soluble in ether, acids, solution
of potassium iodide, and most saline fluids.

Acrions anp Uses.—DMercuric iodide is as irritant as
mercuric chloride or nitrate. But the presence of iodine
increases the solubility of albuminates, and, compared with


















308 BROMIDES

are diminished, and secretion of urine increased. Some
of these effects, however, are due to the potassium rather
than to the bromine. In animals receiving repeated full
doses of bromides, mechanical irritation of the cortical sub-
stance of the brain fails to produce epileptic convulsions
(Brunton). Full doses continued for some time induce
bromism, a form of chronic poisoning, characterised by
depression of the cerebral faculties, increased secretion from
the mucous glands, feebleness, anwemia, and wasting, dilatation
of the pupils, and eczematous eruptions produced as portions
of the drug are excreted through the skin. Toxic doses
kill by asphyxia.

Potassium bromide is used in nervous disorders to allay
excitement and relieve spasm, and thus indirectly may pro-
duce sleep. Professor Robertson recommended both bromine
and bromides in sclerosis of the spinal cord, combined or
alternated with iodine, iron, arsenie, or nux vomica. It
alleviates and wards off epileptic convulsions in dogs, whether
connected with distemper or other causes, and is serviceable
in violent cases of chorea. It has no constant or decided
influence in controlling the spasms of tetanus in horses.
Kaufmann records that Vogel of Stuttgart gave nine
horses suffering from tetanus three to six ounces daily
without moderating the spasms. It is of little use in
asthma, sometimes checks persistent vomiting, and has
considerable anaphrodisiac effect. It is occasionally used
with digitalis to quiet cardiac excitement. Bromol, or
Tribromophenol, a crystalline product of the action of
bromine on phenol, is used as a caustic, disinfectant, and
intestinal antiseptic. It is soluble in alecohol, ether, and
alycerin, and not affected by the gastric secretion,

Doses, etc.—Of potassium bromide horses and cattle
take 3iv. to 3i.; dogs, grs. v. to grs. xx., in bolus, electuary, or
watery solution, repeated three or four times daily. Where
cerebral excitement is great, and sleep is sought, chloral
or other hypnotics are conjoined with the bromide. Bromide
of zinc has been introduced for epileptic cases in the belief
that it unites the actions of bromine and zine.


















ol4 IODINE

in checking muco-purulent discharges from the nostrils or

sinuses of the head, and in putrid and infective sore-throat.

In purpura hamorrhagica, Dieckerhoff recommends the
intra-tracheal injection of eight to twelve drachms, twice daily,
of a solution of one part iodine, five of potassium iodine, and
one hundred of water. Injections carefully and slowly made
are not followed by coughing. Many British veterinary
surgeons testify to the value of this treatment in reducing
the swellings of the disease. y
Todine is pre-eminently useful in that variety of diabetes
insipidus, or polyuria, affecting horses in which twenty or
thirty pints of urine are sometimes passed daily, thirst is
insatiable, and strength and flesh are rapidly lost. Todine
given night and morning seldom fails to arrest this disease
in two or three days. How it does so is not satisfactorily
explained. It mnay exertsome specific action on the lymphatic
glands concerned in secondary digestion, or its antiseptic
eftects may control excessive production of injurious enzymes.
But neither quinine nor iron, although possessed of notable
antiseptic properties, is as effectual as iodine in this form of
diabetes. Neither potassium nor iron iodide is as trustworthy
as the crude drug. Mr. Thomas Dollar, London, has experi-
mented with various more correct chemical combinations,
but finds none so reliable as iodine Fss., iron sulphate 3ij., and
powdered gentian 3iv., made into bolus with treacle, syrup,
or meal and water. This is repeated once, in bad cases twice,
daily. Rarely are more than six doses required to effect a cure.
Externally, iodine is used as a stimulant and resolvent
for chronic synovitis, bursal swellings, muscular pains, slight
strains of tendons, thickening of periostenm, and indurations
of the udder and other glands. It is also used as a counter-
irritant in sore throat in horses, in circumeribed lung con-
solidation, especially in dogs, and in sub-acute attacks of
pleurisy. It is a serviceable stimulant and deodoriser for
unhealthy and malignant wounds. Indolent ulcers are some-
times healed by application of a piece of lint, spread with
simple cerate, sprinkled with one to five grains of iodine, and
covered with a piece of oiled silk or tinfoil. But excess of
iodine must be avoided, otherwise corrosive instead of healing

e o n
























322 GENERAL ACTION OF ACIDS

Acids in the mouth increase the saliva from the parotid
and submaxillary glands, have no effect on the sympathetic
saliva, and effectually moisten the fauces and allay thirst
(p. 93). As they are in part neutralised by the alkaline saliva,
the resulting salts exert some astringent and antiseptic effects.
If not neutralised before they reach the intestines, they
increase their alkaline secretions, and also that of the alkaline
bile. Dr. Sidney Ringer (Handbook of Therapeutics) believes
that acids increase alkaline secretions, while, conversely,
alkalies increase acid secretions. He, moreover, states that
acids hinder acid secretion. Whether they do so merely
by neutralising the alkalies which stimulate acid seeretion,
or by some further action, is not ascertained.

Acids assist digestion in several ways.

(1.) They furnish the gastric juice with its acid con-
stituent, which, unlike the pepsin, is not capable of
reproduction, and without which the digestive power of the
gastric solvent is impaired. Hydrochloric acid, being the
chief natural gastric acid, is generally prescribed when the
acidity of the gastric fluid is believed to be deficient, as it
sometimes is in young animals living chiefly on milk, in
febrile, enfeebled, or old subjects, or in those suffering from
gastric catarrh, To aid digestion, acids are given shortly
after food. Where there is want of appetite and irregular
action of the bowels, acids are given conjoined with bitters.

(2.) Acids check gastric secretion when excessive, as it
appears to be in cases of indigestion, where the fluids in the
mouth are sour, not only after, but before feeding, and where
animals instinctively lick the walls, or eat alkaline earthy
matters. In such cases the alkaline treatment frequently
adopted affords temporary relief; but a laxative, followed
by acids, generally removes the conditions on which the
dyspepsia depends. To such patients acids are given before
feeding.

(8.) Acids acting antiseptically check fermentation, and
thus prevent formation of gases and irrifating organic acids.
In this way they are serviceable not only in indigestion, but
in certain cases of diarrhcea.

Before reaching the circulation, acids must pass through
















































338 CORROSIVE, IRRITANT, AND VESICANT

with a ferment. In this way vinegars are manufactured in
this country from malt, grain, cider, or solutions of sugar or
spirit; in France, by exposing the poorer wines in half-filled
casks; and in Germany, by what is termed the quick vinegar
process, from weak spirits mixed with about 1-1000th part
of yeast, or beetroot juice, and allowed slowly to trickle at a
temperature of from 75° to 80° Fahr. over a large surface of
wood shavings previously soaked in vinegar. There is shortly
formed on the surface of the shavings a gelatinous mould—
the mycoderma aceti—which favours attraction of oxygen
from the air, supplies it to the alcohol, and hastens ifs
conversion into acetic acid.

Actions anp Uses.—Acetic acid is corrosive, irritant, and
vesicant. It is seldom used internally. Diluted, usually in
the form of vinegar, it is employed externally as a stimulant
and refrigerant, and in pharmacy as a solvent.

Toxic Errects.—An ounce of acetic acid destroyed a
medinm-sized dog in an hour, with symptoms of uneasiness,
abdominal pain, vomifing, and collapse; a quarter of an
ounce was fatal in five to nine hours; four or five ounces
of vinegar in ten to fifteen hours (Christison On Poisons).
Horses take six to twelve ounces of vinegar, and cattle three
or four pounds, without apparent injury (Hertwig). A goat
weighing 44 lbs. got five ounces, and died in twenty-six hours,
the lesions consisting of hyperemia and cdema of the lungs,
and inflammation of the mucous lining of the digestive tract,
the kidneys, and liver (Frihner).

Antidotes.—Magnesia, soap and water, lime water, chalk
and water.

Externar Uses.—Rubbed into the skin, acetic acid speedily
causes redness, and eruption of large blisters resembling
those produced by boiling water; but as a vesicant, mustard
or cantharides is preferable. As an astringent or caustic
it is rarely used. Dissolving albumin, fibrin, and gelatin,
it removes warts as well as corns in the human subject,
softens scurf, destroys cryptogamic parasites and acari, and
hence is sometimes found in preseriptions for mallenders,
ringworm, scab, and mange. Along with either hot or cold
water, vinegar is used for contusions and strains, and for
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Being non-volatile, its effects are confined to the parts with
which it comes into actual contact. Even in concentrated
form, it is not so irritant and caustic as carbolic acid, and
hence is adapted for wounds which for some time have been
treated with carbolic acid, and in which granulation has
become tardy. A foul wound or ulcer of moderate size, after
thorough washing with corrosive sublimate or zine chloride,
or repeated dressing with carbolic acid, may usually be kept
aseptic by boric acid. A warm 3 per cent. solution has been
used to irrigate the chest in septic pleurisy. In the form of
lotion or ointment, it proves a soothing dressing for burns
and blistered surfaces : as a spray, it relieves aphthous, irri-
table, ulcerated throat, and, like borax, checks excessive sali-
vary or pharyngeal secretion. Alternated with weak alkaline
lotions or zine oxide dressings, boric acid, conveniently mixed
with six or eight parts of starch or of fullers’ earth, abates
the erythema and itching of the weeping stages of eczema
rubrum in dogs, and is equally useful in similar eczematous
conditions in horses. Catarrhal or purulent conjunctivitis is
benefited by spraying the irritable surface three or four times
daily with solution of three to six grains to the ounce of
water, alternated with atropine lotions.

Doses, etc.—Horses and cattle take 3ii. to 3v.; foals and
calves, grs. xx. to grs. xxx.; dogs, to which it 1s usefully given
in distemper, grs. v. to grs. xx.

A saturated solution is made with one part of acid to
thirty of water, and for surgical purposes is used diluted as
required. A few grains of salicylic acid are sometimes added.
An ointment is prepared by melting nine parts white paraffin
ointment, and adding one part borie acid in fine powder.
Boric lint is made by soaking lint, cotton wool, or oakum in
a saturated boiling watery solution, from which the acid
crystallises, adhering to the fibrous material. Like carbolie
lint, eight or ten folds are applied, either wet or dry, over the
wound ; being unirritating, no protection is needed ; in order
to prevent evaporation and access of ubiquitous micro-organ-
isms, a piece of mackintosh is laid on with the oiled surface
inwards ; unless the discharges are excessive, an ample and
properly applied dressing does not require to be disturbed
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subsequent distillation. Specific gravity from 0794 to
0-7969. Very volatile and hygroscopic at ordinary tempera-
tures (B.P.). Absolute alcohol is a mobile, colourless fluid,
with a spirituous odour, and an intensely fiery taste. It has
great affinity for water, takes it from any substance with
which it is in contact, and thus exerts its notable power of
preserving both vegetable and animal matters. Ethyl
bromide and ethyl chloride are occasionally used to produce
local anmsthesia.

Rectified spirit (spiritus rectificatus), or alcohol (90 per
cent.). A liquid containing ninety parts by volume of ethyl
hydroxide, and ten parts by volume of water ; obtained by
the distillation of fermented saccharine liquids. Specific
gravity 0-8340. By weight it contains 14'35 per cent. of
water, and 8565 per cent. of ethylic alecohol. It burns with
a blue, smokeless flame. Leaves no residue when evaporated,
and remains clear when mixed with water (B.P.). It dissolves
iodine, camphor, balsams, castor oil, most alkaloids, and
deliquescent salts, but not the carbonates. It is used in the
preparation of all the spirits, and a large number of the
tinctures of the Pharmacopeeia, 1898,

Diluted alcohol—The four official liquids obtained by
diluting aleohol (90 per cent.), or rectified spirit with
distilled water, contain respectively 70, 60, 45, and 20 per
cent. by volume of ethyl hydroxide (B.P.). They may be
prepared as follows :—

(1) Alcohol (70 per cent.)—With 100 fluid ounces of
alcohol (90 per cent.) mix 3105 fluid ounces of distilled
water. Specific gravity 0-8900,

(2) Alcohol (60 per cent.)—With 100 fluid ounces of
alcohol (90 per cent.) mix 53§ (53:65) fluid ounces of
distilled water. Specific gravity 0:9135.

(3) Alcohol (45 per cent.).— With 100 fluid ounces alcohol
(90 per cent.) mix 105} (105-34) fluid ounces distilled water.
Specific gravity 0-9436.

(4) Alcohol (20 per cent.)—With 100 fluid ounces of
alcohol (90 per cent.) mix 355§ (3558) fluid ounces of
distilled water. Speecific gravity 0-9760.

Proof spirit (spiritus tenuior) contains 5709 per cent. by
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Ales and porter are made by infusing malt in water,
allowing it to stand until the starch is in great part converted
into dextrin and sugar, boiling the seolution with hops, and
adding yeast to cause fermentation, which, however, must be
carefully controlled, The dark colour of porter depends on
a part of the malt being roasted. Stout, or porter and ales
contain from 2 to 9 per cent. of ethylic aleohol.

Amylic alcohol—A liquid consisting principally of iso-
primary amylic alecohol, and prepared by shaking commercial
fusel oil with a saturated solution of common salt, separating
the oily layer, distilling, and collecting the portion which
distils between 257° and 289° Fahr. Fusel oil is present in
all crude ethyl alcohols, is obtained from the distillation of
potatoes, and is distinguished by its offensive flavour. It is
sparingly soluble in water, but readily soluble in other
alcohols, ether, and essential oils. Amylic alcohol when
oxidised, yields valerianic acid. It is used for the manufac-
ture of amyl-nitrite.

Actions aND Uses. — Aleohol, according to dose and
concentration, is a local irritant, refrigerant, mild astringent,
and antiseptic. It is diffusible, and readily absorbed, and its
in-contact effects are produced on a wide range of organs.
Large doses paralyse the nerve-centres, and kill by respiratory
arrest. Full doses, especially when given repeatedly, impair
the oxidising power of the blood, and hence diminish
metabolism. Medicinal doses are diffusible stimulants, and
are prescribed as carminatives, antispasmodics, and cardiac
excitants, Diluted ethylic-alcohol is a readily assimilable
food, and hence a restorative and tonic; it is antiseptie,
diaphoretic, and antipyretic. Causing a fuller stream of
blood to circulate through the glands, it increases their
secretions, notably that of the kidneys, by which the
unassimilated portions of the drug are chiefly excreted.
Both ethylic and methylic alcohols are used as preservatives
of vegetable substances, and pharmaceutically as solvents.

General  Actions. — Alcohol in  tolerably concentrated
solution withdraws water from albuminoid solutions, and
precipitates them. Applied to a mucous surface, it precipi-
tates a thin white pellicle of albumin, thus exerting irritant
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returned, and increased till the death of the animal. Very
large doses lower the temperature as much as 8:5° Cent., and
if narcosis was induced before fever began, quite prevented
its development’ (Phillip’s Materia Medica). Dr. B. W.
Richardson’s experiments also show that doses sufficient to
cause unconsciousness dangerously reduce temperature of
birds to the amount of 5°, of dogs 87, of rabbits 10°, and of
man himself 2° to 8° Fahr, (Cantor Lectures).

Digestion and nutrition, although injured by large, are
improved by small doses. Small or even moderate quanti-
ties diminish the discharge of carbonic acid from the lungs,
check metabolism, and increase secretion of urine. Mere
traces are removed by the lungs, skin, and kidneys, but by
far the larger proportion undergoes combustion in the
body, and, like other hydrocarbons, and especially when
used with suitable food, aleohol proves a source of heat and
vital energy. Schulinus’ experiments on these points are
conclusive, and have been repeatedly verified. Animals
receiving measured quantities of aleohol, so soon as full
eftects were produced, were killed by bleeding and insufflat-
ing air into the vessels. Fractional distillations of the blood
and viscera were made separately, and repeated investigations
have demonstrated—(1) that alcohol in small or moderate
quantity does not localise itself in any particular organ,
such as the brain or liver, but diffuses itself equally in the
system; (2) that only the blood contains proportionately
more than other tissues; (3) of the aleohol taken, the greater
part is decomposed within the organism, and the amount
eliminated by the lungs, skin, and kidneys, is insignificant
(Phillips). Professor Binz' experiments show that not quite
three per cent. of moderate doses is excreted unchanged.
Aleohol is a true food, rapidly assimilated, and yielding
abundance of energy at litfle cost to the tissues, and
it is in general use in fevers, although it is by no means an
indispensable remedy (Dr. Mitchell Bruce).

The dietetic value of alcohol has been the subject of much
controversy. Its consumption in great part within the body
explains how men and animals kept on somewhat deficient
diet, on which weight would be lost, nevertheless maintain
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extensively used than the various alcoholic liquids. They
stimulate gastric secretion, and improve appetite in atonic
indigestion ; they act as carminatives in flatulence; control
the spasms of intestinal colic ; and check persistent diarrheea
especially when they are conjoined with sodium benzoate
or vegetable astringents. They equalise irregular circulation
in chills, and antagonise cardiac feebleness, especially of a
temporary character, such as results from debilitating disease,
poisoning by sedatives, snake-bite, or shock. Many cases of
milk fever in cows, when stupor is approaching, or even
during the earlier exeitable stages, are benefited by six to
ten ounces of whisky, given at intervals of one to two hours.
Where such draughts cannot be swallowed, they are some-
times introduced into the rumen by the stomach pump; but
where coma has set in the stimulation needful to maintain
heart and respiratory action is best effected by subcutaneous
injection of ether.

In epizootic catarrh amongst hard-worked horses, when
the pulse is quick and weak, the breathing hurried and
embarrassed, and the temperature above 102° Fahr., no
treatment is more successful than a few ounces of whisky,
diluted with gruel or water, repeated every two or three
hours; a saline draught administered thrice daily; the body
well clothed, and mustard, if need be, applied to the throat.
Many cases of bronchitis and pneumonia, after a few days’
illness, and especially during the period when inflammatory
products are being removed, are benefited by moderate,
frequently repeated doses of alcohol. The restorative sustain-
ing power of alecohol in the second stage of such disorders is
well attested and generally conceded.

The antiseptic, antithermal, and antipyretic actions of
alecohol are well exhibited in septiceemia. This is illustrated
by an experiment of Professor Binz, who produced septic
fever by injection of pus in two young healthy dogs of equal
weight, one of which, treated with three doses of two drachms
of aleohol introduced into the stomach, shortly recovered,
while the other which remained without treatment, died on
the second day. His experiments with rabbits, already
quoted, also testify to the notable antipyretic effects of
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benzene may be added. For surgical purposes it is em-
ployed as a refrigerant and antiseptic. Dr. Jonathan
Hutchinson keeps amputations, compound fractures, and
other wounds moist with six parts absolute alecohol, half a
part liquor plumnbi, and sixteen parts distilled water. Asa
stimulant and refrigerant for bruises, wounds, and strains,
it is popularly used throughout Scotland in the familiar
form of whisky and water. A cooling lotion is made with
an ounce each of rectified spirit, vinegar, and ammonium
chloride, dissolved in a quart of water. As a refrigerant, ice,
however, is generally more convenient and effectual. A
convenient solvent for the active principles of many drugs,
alcohol is largely used for making tinctures and extracts.

Dosgs, ete.—Of rectified spirit, horses and cattle, f3i. to
ziv.; sheep, f3j.; pigs, f3iv.; and dogs, £3]j. or more, diluted
with six or eight parts of water or other bland fluid. Whisky,
gin, or brandy, in larger doses may be substituted for rectified
spirit; sherry, port, ale, or stout may be given during con-
valescence. The suitable doses and the frequency of their
repetition are mainly determined by the condition of the
patient, and the purpose intended to be served. Aleohol acts
promptly, but its effects are transient. It is less apt to excite
or disagree when given with the food or drinking water.
Mixed with oatmeal or linseed gruel, there is little risk of
misappropriation.

To intensify one or another of the effects of aleohol, it is
often conjoined with other medicines—with ether or ammonia,
when more prompt and powerful stimulation is desired ;
with opium or chloral hydrate, when anodyne effects are
required, or spasms are to be combated ; with digitalis, when
the full effects of a cardiac tonic and stimulant are sought;
with ammonium acetate, when diaphoresis is to be en-
couraged ; with red cinchona or coto bark, creosote, or
sodium benzoate, when antiseptic and astringent effects are
to be produced in the intestine.
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is also expectorant, diaphoretic, diuretic, antiseptie, and
parasiticide. Next to chloroform it is the most generally
used anmsthetic.

Generar Acrtions.—Applied to the skin, ether evaporates
and abstracts heat. If evaporation be prevented, redness,
irritation, and even desquamation oceur. Continued or
repeated application produces local anasthesia, which, if
maintained too long, the frozen part may be killed, and a
slough formed. Swallowed in medicinal doses, it stimulates
the mucous surfaces of the mouth and alimentary canal,
increasing secretions and movements, and hence developing
sialogogue, carminative, and antispasmodie actions. But
full doses, especially if undiluted, are so rapidly vaporised
and so irritant that they cause gastro-intestinal distension
and nausea, occasionally with vomiting in carnivora, and in
dogs and rabbits have produced rupture of the stomach.
Ether is quickly absorbed from the intestines, and still more
rapidly when introduced by inhalation into the lungs, and
promptly acts upon the central nervous system, nerve
centres, and nerve endings. Small doses stimulate; larger
doses, after brief stimulation, paralyse and anwmsthetise
the centres, first of the brain, next those of the spinal
cord, and eventually those of the medulla, killing by
respiratory arrest. The glycogenic functions of the liver
are stimulated, rendering the animal temporarily diabetic.
It is removed by all the secreting channels, stimulating

them, and hence exerting expectorant, diaphoretie, and

diuretic actions.

General anssthesia can be induced in the horse by
administration of ether by the rectum, but is produced
with less difficulty by inhalation. Cats are anmsthetised
more quickly than dogs or horses, which are generally
made insensible in eight or ten minutes. A donkey is
stated to have been fully affected in four minutes, another
in five minutes, and a third in three minutes and a half,
the last remaining insensible to pain for about half an
hour (Veterinarian, 1847). The effects may be safely main-
tained for half an hour or longer.

Compared with chloroform, ether has the disadvantage
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As a prompt and powerful diffusible stimulant ether is
useful in collapse, whether caused by shock, hsemorrhage, or
exhausting disease. Along with aleohol, it is used in par-
turient apoplexy in cows, and in such cases, when the
patient is unable to swallow, it is advantageously given
hypodermically. Chills and shiverings, which usher in
many attacks of disease, are sometimes checked by a dose
or two of ether. It equalises irregular circulation, restores
imperfect action of the skin and kidneys, and gives tone to
the enfeebled heart. Hard-worked horses, especially in
towns, prostrated by catarrhal fever, are thus benefited,
even from the outset of the attack, by ether, given with
alcohol and salines. In convalescence from inflammatory
and exhausting diseases in all classes of patients, conjoined
frequently with aromatics and bitters, it improves the
appetite, strengthens the feeble pulse, and sometimes allays
cough.

As a stimulant it may be safely prescribed repeatedly
wherever it reduces the number and increases the strength
of the pulse, lowers excessive temperature, and promotes
secretion. It should be avoided where there is much vas-
cular excitement and inflammatory fever. As ether taints
the earcase and spots the flesh its employment as a medicine
for cattle should be guarded.

As an anasthetic it is used for the same purposes as
chloroform, and is administered in the same manner and
with similar precautions.

Local anasthesia is usually induced by applying the
ether from a spray producer. For this purpose the ether
must be tolerably pure, for water, if present, gets frozen
and blocks the instrument. About an ounce usually suffices
for the painless opening of abscesses and fistule, or for
tenotomy. The effects, however, are more superficial and
transient than those of cocaine, and are more apt to be
followed by irritation and reaction, which retard healing
of surgical or other wounds. A minor degree of local
anmesthesia sometimes allays neuralgic pains and those of
toothache and earache.

Doszs, etc. — The B.P. ethyl-ether, containing eight per
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of horses. During excretion, notably by the skin and kidneys,
its twofold constitution is further useful—the alcohol stimu-
lates secretion, while the ethyl nitrite dilates the lumen of
contracted vessels, and thus diaphoresis and diuresis are
promoted in fevers, local inflammations, rheumatism, and
other disorders.

Doses, ete.— As a stimulant and antispasmodic horses
take f3]. to f3iij.; cattle, f3j. to f3iv.; sheep, f3ij. to f3iv.;
pigs, £3). to f3ij; dogs, Mxv. to f3). The special action
depending on the costly nitrous ether, its percentage should
be guaranteed in all purchases, and the drug should be pre-
served in properly stoppered bottles. As it is readily decom-
posed, even by water, it should be diluted or mixed with
other medicines only immediately before it is administered.
It is usunally given in cold water, beer, or linseed tea.

For antispasmodic purposes it is conjoined with opium,
belladonna, hyoseyamus, or chloral hydrate. For colic in
horses, two to four ounces are given with two or three
drachms of aloes, one to two ounces of laudanum in certain
cases being added, and the whole dissolved in a pint of cold
gruel, ale, or water. Two to four ounces of the spirit, with
about half the dose of laudanum, repeated every hour,
counteract the spasmodic pains which occasionally follow
parturition. As a general stimulant, and for relieving
dyspncea in inflammation of the respiratory passages, and in
catarrhal fever in horses, two ounces each of sweet spirit of
nitre and ammoninm acetate solution are conjoined with a
drachm of belladonna extract. The good effects are some-
times maintained by the addition of two ounces of whisky
or rectified spirit, and by repeating the draught at intervals
of two or three hours. To combat serous exudation in
horses or cattle, two or three ounces of spirit of nitrous ether
are usefully conjoined with half a drachm each of iodine
and potassium iodide. Diuresis is determined by combina-
tion with nitre or oil of turpentine. Diaphoresis is developed
when the patient is kept well clothed in tolerably warm
quarters, and the medicine given in small and frequently
repeated doses.

For dogs with catarrh, sore-throat, or distemper, a soothing
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unpleasant, pungent odour when evaporated from the back
of the hand, and are blackened by agitation with sulphurie
acid. Samples containing more than the one per cent. of
alcohol authorised to check decomposition have their specific
gravity proportionally lowered, lose bulk, notably when
shaken with water, and moreover become cloudy at tempera-
tures approaching 32° Fahr. Traces of sulphuric acid are
discovered by the usual barium test; chlorine and hydro-
chloric acid by silver nitrate. The purity of chloroform is
also judged by its odour when evaporated, its behaviour when
agitated with sulphuric acid, its reaction on litmus, and its
specific gravity, which is lowered by the ordinary adultera-
tions.

Actions anp Uses.—Chloroform precipitates albumin, and
is a topical irritant. It is antiseptic, and destroys the lower
forms of plant and animal life, and hence is parasiticide.
Small to moderate doses, swallowed or otherwise absorbed,
produce slight and temporary stimulation, and hence are
cariinative, antispasmodic, and analgesic. Full doses quickly
and powerfully paralyse the cerebro-spinal nervous system,
causing muscular relaxation, insensibility to pain, and
unconsciousness. It kills by respiratory and cardiae arrest.
The paralysant and anwesthetic effects are most rapidly
induced when the drug is inhaled. Chloroform is the
anmesthetic most used in this country, alike for human and
veterinary patients. Applied topically, it is rubefacient,
refrigerant, anodyne, and a local anwsthetic.

Generan Actions.—Chloroform is allied chemically and
physiologically to alcohol, ether, and other bodies of the
alcohol series. It dissolves protagon, the essential consti-
tuent of nerve-centres, nerves, and red blood corpuseles, and
retards oxidation of blood (Brunton). Applied to the skin,
it. evaporates, causing a sensation of cold; but if evaporation
be prevented, it irritates. Hence, when swallowed, it
stimulates the flow of saliva, excites gastric secretion, in
men and dogs ocecasionally causing emesis, and develops
carminative and antispasmodic actions. By whatever
channel it is absorbed, it acts on the nerve-centres some-
what in the same manner as alcohol, but its stimulant action
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most were healthy, a few had cardiac disease, and some had
fatty degeneration of the heart, purposely produced by
administration of phosphorus. Morphine, strychnine, and
atropine, singly and in combination, were administered
subcutaneously to various subjects before the chloroform
was inhaled. The drug was given with and without an
inhaler, and almost in every conceivable way.
Notwithstanding these different conditions, the train of
effects followed in regular order. Preliminary excitement,
with more or less struggling, occupied fromm one to two
minutes, but gradually gave place to increasing insensi-
bility, unconsciousness, and muscular relaxation. Fuller
anesthesia, snitable for the performance of operations, was
reached in two or three minutes from the beginning of in-
halation, breathing became quiet and regular, blood-pressure
was increased, and reflex actions were impaired and abolished.
When the effects were further pushed, respiration ceased in
six or seven minutes from the commencement of the experi-
ment. About one and a third minutes later, the pulse, after
being greatly quickened, ceased ; while two or three minutes
later the heart itself stopped. In no case did the heart stop
before the breathing. Even when poisonous doses were
used, two to six minutes elapsed between the time that
respiration ceased and the heart stopped. A somewhat
shorter interval oceurred, however—in two cases, in which
the inhalation was very slow and prolonged; in four cases,
complicated with asphyxia; and in ten cases, in which
morphine, atropine, or strychnine had been previously in-
jected subeutaneously ; but even in these sixteen cases the
heart continued to beat for one minute after respiration
ceased. Even in those animals debilitated by twenty-four
hours’ fasting, by blood-letting, or by fatty degeneration of
the heart caused by phosphorus, the pulse and heart con-
tinued to beat after respiration ceased. Neither serious
surgical operations nor bruising of delicate parts during full
an®sthesia, or even while the animal was partially conscious,
produced syncope or notable direct action on the heart.
These experiments testify that chloroform may be admin-
istered to animals with perfect safety, provided there is no
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or gasping, the administration of the drug should be stopped ,
fresh air freely allowed, the tongue drawn forward, and the
head placed on a lower level than the rest of the body. But
if natural respiration ceases, not a moment must be lost in
adopting artificial respiration. The Hyderabad experiments
show that every animal was revived, in which artificial respir-
ation was used within thirty seconds after natural respiration
ceased, and in some cases in which it was used after fifty
seconds, but in none in which the treatment was delayed for
sixty seconds after respiration stopped. When the pulse and
heart had ceased to beat, neither artificial respiration nor
other remedies, however promptly used, were effectual in
restoring life. In such emergencies, faradic stimulation of
the phrenic nerve and inhalation of amyl-nitrite may aid in
restoring respiratory movements.

Compared with ether, chloroform has several advantages
as an angesthetic: it is more agreeable to the taste, is less
irritant, about one-fourth of the quantity suffices, it produces
less preliminary excitement, the effects continue longer after
inhalation ceases, and it is less inflammable. Many prac-
titioners, however, prefer ether, as it does not so readily
paralyse either the heart or the vaso-motor centre. In pro-
tracted and serious operations, especially in dogs or cats, it
is accordingly desirable to use either ether or a mixture of
chloroform and ether. In some parts of the Continent the
A.C.E. mixture of absolute alcohol one part, chloroform two,
and pure ether three parts, is preferred.

MeprcivaL Uses.—Chloroform is used to anmsthetise horses
and other animals during castration, firing, and other painful
operations. Parturition in the lower animals is usually per-
formed so easily, and with so little apparent pain, that chloro-
form, in the majority of cases, is unnecessary. Where false
presentations have to be rectified in the mare, it is some-
times, however, impossible, without anwmsthesia, to keep the
animal quiet, or to abate violent uterine throes; while in
bitches it is also sometimes requisite when the pups have to
be reduced before they can be extracted. Amongst cows and
ewes, labour pains sometimes continue for hours, and other
preparations for parturition appear to be complete; but the
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made from different formula:; Dr. Collis Browne's is stated
to contain ten parts each of chloroform, ether, Indian hemp,
and morphine, two parts capsicum tincture and prussic
acid, three parts aconite and hyoscyamus tinctures, one
part of oil of peppermint, five parts hydrochloric aeid,
and fifty of simple syrup (New Remedies, 1877). It is
an effectual anodyne and antispasmodie, frequently pre-
seribed to relieve especially gastro-intestinal and bronchial
irritation.

CHLORAL HYDRATE-CHLORAL HYDRAS

Chloral hydrate, or trichlorethylidene glyeol, CCl,:CH(OH),,
is obtained by the addition of water to the liquid chloral
produced by the action of dry chlorine gas on ethylic aleohol.
(B.P.).

Chloral hydrate occurs in colourless crystals; is neutral,
aromatie, bitter, pungent, and permanent in air. It melts
at about 133" Fahr, and boils at 205° Fahr. It is soluble
in less than its own weight of water, alcohol, and ether,
and in four parts of chloroform. Triturated with eamphor
it forms a liquid. The caustic alkalies, and, in less degree,
the alkaline carbonates, decompose it into chloroform and
an alkaline formiate. A hundred grains dissolved in an
ounce of distilled water, and mixed with thirty grains of
slaked lime submitted to careful distillation, should yield
not less than seventy grains of pure chloroform. Inferior
specimens, besides being of imperfect strength, are apt to
contain chlorinated organic impurities, which render them
yellow and cloudy, acrid and irritating, imperfectly soluble
in water, on which they float as oily drops, while, instead of
hypnosis, they produce nervous excitement.

Acrions anp Uses.—Like other members of the aleohol
group, chloral hydrate is antiseptic and a topical irritant,
When absorbed it has a primary stimulant and secondary
sedative action on the circulation and central nervous
system. Toxic doses, after slight and temporary stimula-
tion, notably depress and paralyse the cerebro-spinal centres.
Medicinal doses are hypnotic, analgesic, and feebly anses-
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anwesthesia produced by chloral, however administered, is
neither so complete nor lasting as that obtained by inhalation
of chloroform. Equal parts of chloral and camphor, mixed
with six or eight parts of vaseline or simple ointment, form
an analgesic dressing which relieves the pain of neuralgia
and the itching of various skin complaints. A diluted
solution is sometimes applied as an antiseptic stimulant to
foul wounds. It should not be prescribed where there is
weak, irregular action of the heart or congested lungs.

Chloral hydrate resembles various other drugs. As a
hypnotice, it is allied to sulphonal, paraldehyde, and morphine.
Like bromides, it quiets excited cerebral centres. Its anodyne
and antispasmodic effects are limited compared with those
of opium, but for the relief of pain and spasm it is usefully
conjoined both with morphine and atropine. Although allied
in composition to chloroform, it is not so effective as a local
an@sthetic, and as it cannot be inhaled, general anmsthesia
is produced only when full doses are swallowed or injected
into the rectum or veins. In relieving spasm and lowering
arterial pressure it bears some resemblance to amyl-nitrite.

Doses, etc.—For horses and cattle, 3i. to 3ij.: for sheep
and pigs, 3ss. to 3ij.; for dogs, grs. v. to grs. xx., repeated
every two or three hours, administered in mucilage or syrup.
Intratracheally, eight to thirty grains in water may be
injected as an antispasmodic: twenty to eighty grains in
difficult parturition, and one hundred and sixty grains in
tetanus (Levi). For enemata about half the dose, given by
the mouth, usually suffices, and should first be tried. On
account of its irritating in-contact effects, it should not be
used hypodermically. Continued use of the drug does not
establish tolerance, as in the case of alecohol or opium. For
relief of general irritability it is preseribed with bromides,
opium, or belladonna; for relief of pain, with opium,
belladonna, or camphor. The B.P. syrupus chloral contains
ten grains chloral hydrate in each drachm.

Buryr-CaLoraL Hyprate, is obtained by the addition of
water to the liquid butyl-chloral produced by the action of
chlorine gas on aldehyde (C . H,C1;,0.H,0). 1t forms pearly
erystalline scales, which are pungent, acid, and disagreeable
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compatibles—spirit of nitrous ether, nitrites, tannic acid, vege-
table astringents, corrosive sublimate, chloral, and salicylates.

Acrions anp Uses.—Antipyrine is an active member of the
benzol or aromatic carbon group, and, like others of the
series, it is antiseptic, antipyretic, and analgesic. It
diminishes metabolism. It is a local anmsthetic and haemeo-
static. Strong doses irritate the mucous surfaces, and hence
when swallowed sometimes cause vomiting and other evi-
dences of gastro-intestinal disturbance in men and dogs.
Frihner reports that dogs receiving two drachms exhibited
excitement, and subsequently paralysis of the central ner-
vous centres, tetanic or epileptic convulsions, cyanosis,
muscular weakness, paralysis beginning in the hind-quarters,
with serious lowering of temperature. Although elimination
by the kidneys begins within half an hour after administra-
tion, it is slowly exereted. The urine of dogs receiving full
doses, for several days contained the drug, as evidenced by
its being coloured red-brown by ferric chloride solution.
Frihner further states that, although medicinal doses have
little effect in lowering the temperature of healthy animals,
they reduce abnormal temperature usually within half an
hour, and their effects continue two or more hours (Arzneimit-
tellehre fiir Thierdrzte). Kaufmann records that one gramme
(15°4 grains) given hypodermically reduced the temperature
of dogs from 389° to 38:2° Cent., of horses from 38-7° to 88-2°
Cent., and of rabbits from 40° to 37° Cent. These anti-
pyretic effects are ascribed to diminished production of heat.
Observation shows that less oxygen is taken in, while less
urea and carbonic acid are excreted. It produces its actions
whether it is swallowed or introduced subcutaneously or
intratracheally, and seems to develop no untoward effects,
not even irritation at the point of injection.

It has been prescribed for the several domestic animals to
reduce fever and relieve pain. German veterinarians com-
mend it for horses in influenza, as well as in muscular and
articular rhenmatism ; but as an antirheumatic it is not as
effectual as the salicylates. In doses of four to six drachms,
administered hypodermically, it has been employed with
marked benefit in acute laminitis. Dogs are brought under
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compound of starch, iodine, and formaldehyd, employed as
an antiseptic dry dressing.

BENZOL OR BENZENE SERIES OF AROMATIC
CARBON COMPOUNDS

The benzol, benzene, or aromatic series of carbon compounds
includes a number of antiseptics and antipyretics. The lowest
members of this series contain six carbon atoms, five of
which have their affinities satistied by hydrogen, constituting
the organic radicle phenyl (C,;H;). The hydride is benzene
(C,H.H). Substitution of hydroxyl (OH) for the separate
hydrogen atom produces the alecohol—earbolic acid (C;H,OH).
A like substitution of one or more of the hydrogen atoms for
other organic radicles forms other aromatic bodies. Further
variety of constitution is determined according to which of
the six atoms of carbon in the so-called carbon ring assume
the hydroxyl or other radicle. Still further variety appears
to result from fusion of molecules of the same or of different
members of the group; two benzene molecules appear to
form naphthalin (C,,H,); a benzene and pyridine molecule
chinoline (C,/H,), which is allied to quinine; indeed, it is
generally believed that many of the organic alkaloids are
closely related to this aromatic series (Dr. Lauder Brunton).
The higher members appear to be the most active. Slight
rearrangement of the atoms of these bodies, and substitution
of various radicles, will doubtless produce other valuable
substances.

The lower members of the series are the most useful
medicinally. They are antiseptic, usually antipyretic, fre-
quently analgesic. They chiefly atfect the motor centres;
excessive doses cause tremors, convulsions, and paralysis.
They exhibit a marked contrast to the lower members of the
fatty carbon or marsh-gas series (CH,), which chiefly affect
sensory nerve centres and are stimulants and anzsthetics.

Benzon or Benzeng, a mixture of homologous hydrocarbons,
obtained from light coal tar oil. It contains about 70 per
cent. of benzene, C;H H. and 20 to 30 per cent. of toluene,
C,H,CH,. Tt is an ethereal, inflammable liquid, with the
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ducing little irritation. Soluble in seventy-five parts of water,
and twelve of aleohol. A solution of one in one thousand,
destroys the vitality of anthrax bacilli; and a solution of
one in two thousand, arrests the development of pyogenie
organisms. It is used as an injection (one in five hundred)
for malignant growths, and, in powder, as a dry dressing for
uleers and superficial wounds (Eatra Pharmacopwia).

MerayLENE BLug, a complex derivative of aniline, oceurs in
dark blue crystals or ecrystalline powder of a bronze-like
tinge. Slightly soluble in water, alcohol and glyecerin, it has
been prescribed as an anodyne in painful nervous affections
(Lancet, 1890), and as an antiseptic dressing for ulcers of the
lips in dogs and cattle—for which purpose Professor Cadiot
employs a solution of ten parts dissolved in fifty parts each
of aleohol and glycerin.

NapHTHALIN 18 prepared from tar and tar oils, and occurs
in colourless, soft, peculiar-smelling, but tasteless erystals.
Soluble in ether, alcohol, fats and oils. It is antiseptie,
feebly antipyretic, and parasiticide. Moderate doses are
non-poisonous, but when given for several months they cause
wasting, with ulceration of the cornea, opacity of the lens,
and spots on the retina (Kaufmann). It is used as an intes-
tinal antiseptic, and vermicide, is serviceable in diarrhea
and dysentery, in protracted cases of influenza and purpura,
and is prescribed either with mucilage or castor-oil. In the
bowel it is decomposed into alpha- and beta-naphthols. Being
excreted in part in the urine, it exerts antisepsis in diseases
of the bladder. It is used for antiseptic dressings, and in
all animals for the destruction of skin parasites. The dose
for horses and cattle is 3i. to 3iij.; for sheep and dogs, grs. ii.
to grs. xv., administered in electuary or bolus. Externally it
is applied with vaseline, or glycerin.

Tee NapetHOLS are prepared from naphthalin, Alpha-
naphthol is stated to be more active and less toxic than beta-
naphthol. The 8 variety, which is chiefly used, is a colourless,
crystalline, phenol-smelling powder, insoluble in water, but
soluble in aleohol, ether, chloroform, olive oil, and vaseline.
Its actions and uses are the same as those of naphthalin, and
also closely resemble those of resorcin. It is antiseptic and

Loy
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action of glacial acetic acid on para-phenetidin, a body ob-
tained from para-nitro-phenol (B.P.). It is white, tasteless,
odourless, occurs in glistening, scaly crystals, sparingly
soluble in cold water, soluble in twenty parts of alcohol, and
in chloroform and glycerin; insoluble in acid or alkaline
solutions. Like antifebrin and antipyrine, it lowers tempera-
ture, diminishes pain, and depresses the heart. Although
its action is less rapid, it is more prolonged, and less liable
than either of these analogues to produce collapse, while in
human patients it has also slight soporific effects (Brunton).
Frohner and other German observers state that grs. iii. to
grs. vil. given to dogs in a febrile condition lower the tem-
perature 2° Fahr., also slow the pulse, and relieve respiratory
difficulty. These effects continue for four hours. Horses
and cattle take 3ij. to Fiv.; dogs, grs. iil. to grs. xv., in bolus
or electuary ; repeated at intervals of two or three hours.
Preeraziv (C,H, N,), an organic base allied to benzene,
and produced by the interaction of sodium glyeol and ethy-
lene-diamine hydrochloride. It occurs in white deliquescent
scales, very soluble in water. Outside the body it dissolves
uric acid and insoluble urates; but when administered its
action is exceedingly doubtful. It is excreted unchanged or
combined with uric acid in the urine. The granular citrate is
generally used. Doses of five to fifteen grains in carbonated
water, taken twice daily, are stated to break up cystic con-
eretions in human patients (Braithwaite’s Refrospect, 1894).

Cumasepror, diaphthol,or ortho-oxy-chinolin-meta-sulphonie
acid, occurs in yellowish crystals, which are soluble in water.
Solutions of one or two per cent. are powerfully antiseptic,
but their use in surgery is restricted owing to their effect on
instruments, It is rapidly absorbed, as an alkaline diaphtho-
late, from the intestine and excreted by the kidneys—disin-
fecting the urine and urinary passages. Medicinal doses are
free from toxic effects. Horses take 3j. to 3ij.; dogs, grs. x.
to grs. xxx., in bolus or electuary.

Exareiv occurs in nearly colourless erystals, is odourless,
almost tasteless, slightly soluble in water and freely in alcohol.
It is slightly antiseptic, distinctly antipyretic, and markedly
analgesic. As an antipyretic it resembles antifebrin; it im-
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nation of carbonic acid and urea. Thallin is stated to com-
municate a dark-red colour to the blood, and sometimes
causes a red eruption on the tongue (Kaufmann). It is
slowly excreted in the urine, which acquires a greenish-
brown hue, and is coloured purple by ferric chloride solution.
Friedberger prescribes it in croupous and contagious pneu-
monia in horses, both per orem and hypodermically. Horses
take 3ii. to Biii.; cattle, 3ii. to 3iv.; sheep and pigs, grs. xv.
to grs. xxx.; dogs, grs. ii. to grs. iv,, given, as the sulphate, in
bolus or solution. Hypodermically one-third to one-half of
these doses may be given.

Kamrine is derived from chinoline. It is erystalline, greyish-
white, with a bitter, nauseous taste and aromatic odour,
soluble in six parts of water and in aleohol. It is slightly
antiseptic, has no analgesic action, and is not a safe antipyretic.
Frohner states that its antipyretic effects do not last more
than fifteen minutes, and that the frequently repeated doses
hence needful are apt to cause weakness, dangerous collapse,
and sometimes hyper-excitability and convulsions, both clonic
and tonic, Kaufmann states that a dog of three kilogrammes
was killed by a hypodermic injection of fifteen grammes,
while another of seven kilogrammes succumbed from the
internal administration of forty-five grammes. The doses
of the hydrochloride for horses are 3i. to 3ii., and for dogs
grs, iii, to grs. xil

Pyroive (C.H,N) is obtained from the destructive distilla-
tion of bones and other organic substances, and is one of
the empyreumatic constituents of tobacco smoke. It is a
typical member of the alkali-like bases found in coal-tar, and
from it various bodies of the aromatic series are prepared.
It is a colourless, strong-smelling, volatile, antiseptic liquid.
Soluble in water, alechol, ether, and oils. It diminishes the
reflex activity of the medulla and spinal cord, notably of
the respiratory centre, and causes death by asphyxia; but
is so rapidly eliminated by all the excretory channels that
large doses are required to kill. As an inhalation it has been
used in asthma and other cases of difficult breathing.

Cumosor, or oxy-chinolin-sulphonate of potassium, is a
derivative of coal-tar, It occurs as a yellow, crystalline
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Full doses when swallowed, besides producing local effects,
cause increased salivation, and in carnivora usually vomit-
ing, with gastro-enteritis and collapse, which may end
fatally. It is absorbed, and, like other members of the
alecohol series, it first stimulates and subsequently paralyses
the medulla and spinal cord, and involves also the cerebral
centres. The respiratory and vaso-motor centres are first
stimulated, quickening respiration, raising blood-pressure,
and accelerating the pulse; but as paralysis is developed,
respiration is slowed, and blood-pressure falls. Stimulation
of the sweat-centre increases perspiration. Implication of
the cerebral centres gives rise to restlessness, irregular
movements, convulsions, and anwmesthesia. Moderate doses
kill by paralysis of respiration, but larger doses besides
cause cardiac paralysis., It is excreted in part by the
lungs and skin, mainly by the kidneys, and chiefly in the
form of alkaline ecarbolates, detectable, two or three hours
after administration, by bromine water or ferric-chloride.
The urine has an olive-brown hue, and for a considerable
time resists putrefaction; but, if it stands long, it becomes
amber-brown, depending upon hydro-quinone and other
phenol products undergoing further oxidation. Excretion
is tolerably rapid; carbolic acid can seldom be found
in any notable amounf in the urine either of men or
animals twenty-four hours after the exhibition of the
last dose.

Toxic Errects.—Two drachms prove immediately fatal to
dogs, and kill full-grown cats in two minutes (Dr. Sansom).
Dr. Cullen, of Caleutta, found that one drachm given to
small dogs caused excitement, dilated pupils, shallow,
stertorous breathing, convulsions, and death in ten minutes
( Veterinarian, 1872). Friedberger found that fifteen grains
killed dogs in a few hours. Three or four drops placed
under the wings of sparrows caused excitement, restlessness,
and death in half an hour; toads, earthworms, beetles, ants,
and fleas were promptly poisoned (Lamaire). Two drachms
repeatedly given by the late Mr. Romanes of Leith, to a
donkey had no very notable effect. Half-ounce doses are
dangerous for horses; ounce doses are fatal (Kaufmann).







402 CARBOLIC ACID

and the poison has been discovered in most of the internal
organs; but where life has been prolonged beyond twenty-
four hours, the volatile drug may not be discoverable. Dr.
Cullen records that the vessels of the brain are full of
fluid blood; while serous effusion is generally observable
on the surface of the brain and within the ventricles. The
lungs, in cases that have survived several days, are some-
times ecchymosed.

Antmores.—Where the poison has been swallowed, any
unabsorbed portion should be removed by the stomach-
pump, or by an emetic. Pharyngeal and gastric irritation
is allayed by aleohol, by inhalation of steam, medicated
with laudanum, and by demulcent drinks, saccharated lime,
oil, camphor, or vinegar. Neutralisation of the poison, by
conversion into sulpho-carbolates, and excretion by the
kidneys, are hastened by administration of sulphates, con-
veniently given in the form of sodium sulphate. The escha-
rotic action of pure carbolic acid is quickly neutralised by
aleohol.

For Surcicar Purroses carbolic acid is the antiseptic most
frequently and generally used in this country. According
to Lister, it has a powerful affinity for the epidermis. Car-
bolic acid penetrates deeply into its substance, and mingles
with fatty materials in any proportion. Corrosive sublimate
solution, on the other hand, cannot penetrate in the slightest
degree into anything greasy. Preparatory to an operation
the parts, and the hands of the operator and his assistants,
are washed with a 5 per cent. warm, aqueous solution, and
the instruments, sutures, and other appliances are placed in
a solution of the same strength. During operation a one to
forty solution is used for washing sponges, and rinsing
instruments, and for irrigating the wound. Extensive
wounds, likely to be irritated by continuous contact of
considerable amounts of carbolic acid, are sometimes first
covered by a protective of oiled silk varnished with copal
and coated with dextrin, which allows the silk te be
uniformly wetted with the antiseptic solution. Over this
protective—or, in ordinary cases, directly upon the wound—
are laid six or eight folds of freshly-prepared carbolised
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charges, and straining. No treatment is so effectual in
metritis in ewes, the prevalence of which might be materially
abated if shepherds would observe greater cleanliness, and
wash their hands with an antiseptic fluid before rendering
assistance to lambing ewes. Such precautions are specially
needful where post-mortem examinations have been engaged
in, where dead lambs, which have lain about for some days,
have been skinned, or where cases of metritis have been
handled. No one who has been in contact with such a con-
tagious complaint can enter the lambing pens without much
risk of distributing the specific organisms. After washing
with corrosive sublimate solution, a strong carbolic solution
painted over the navel of foals and calves at birth, and
repeated daily for a week, effectually prevents septic infec-
tion, necrosis, and the ensuing pysmic extension to joints
and other parts (Jowr. Comp. Path. and Therap., 1892),

Carbolic acid is seldom used as a caustic. Concentrated
solutions applied to boils frequently cause their abortion,
and prevent their spreading, and are sometimes injected into
lymphatic glands, and into tuberculous, cancerous, and
melanotic tumours. Injected into the swellings on cattle or
horses, caused by cestrida, it kills the larvee. Painted over
the skin, strong solutions cause superficial local anzsthesia,
sufficient for the opening of abscesses, but insufficient. for
the painless insertion of setons, or for moderately deep firing.
Eight or 10 per cent. solutions are occasionally applied
as topical stimulants and rubefacients for sore-throat and
rheumatic joints.

Mepicwar Uses.—Carbolic acid has been preseribed in
most diseases produced by micro-organisms. In cattle-
plague it appears to lower advancing temperature, and
prolong even where it does not save life.. Mr. William
Crookes injected 105 grains in 6 ounces of water into the
jugular of a cow suffering from cattle-plague, with little
apparent injury beyond what might be expected from the
injection of any simple fluid, and the patient gradually re-
covered. Bouley reports that cattle inoculated with malignant
pustule invariably died; but when the inoculated subjects
were promptly dosed with two or three drachms daily of
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five hundred of water arrests the action of yeast, while one
in one thousand kills bacteria (Bucholtz). It is absorbed,
and communicates its odour to the various tissues. Large
doses, given internally, cause nausea; in carnivora, vomiting,
colicky pains, and diarrheea, with muscular paralysis, espe-
cially involving the heart, and depressing the central nervous
system. It is excreted by the lungs, but chiefly by the
kidneys.

Toxic Errects,—Three drachms given to horses caused
slight and temporary feverishness, and imparted to the
breath a creosote odour (Hertwig). Thirty drops given to
dogs caused uneasiness, copious salivation, vertigo, muscular
twitching, enfeebled and fluttering action of the heart,
laboured breathing, diminished sensibility, dulness, and
stupor. The symptoms came on within a few minutes, and
continued for two or three hours. Fora day or two, however,
irritability of the stomach, occasional vomiting, and dulness
were still observable. Two dogs got two drachms each, and
died within three hours, evineing, besides the symptoms
above mentioned, violent convulsions and complete coma.
A rabbit was thrown into conwvulsions, and died within a
minute, from the effects of thirty drops (?'reatise on Creosote,
1836). From the prominence of the convulsions in these
cases, it is probable that the creosote was largely mixed with
carbolic acid. The antidotes have been enumerated (p. 402).

Meproman Uses.—It is prescribed in some forms of in-
digestion, to arrest undue fermentation, and is given to dogs
in chronic vomiting. With chalk and catechu mixture,
or a little laudanum and an aromatic, it helps to check
diarrheea and dysentery. A few drops inhaled with steam
benefit chronic bronchitis and lung complaints, when
accompanied by excessive or feetid discharges. Parasites
lodged in the air-passages are destroyed by creosote, ad-
ministered by the mouth, or, more effectually, by inhalation
or intratracheally. 1In contagious pleuro-pneumonia in
cattle, creosote was some years ago used at the Edinburgh
(Dick’s) Veterinary College with some advantage in re-
lieving distressed breathing and irritable bowels. It has
been tried in purpura in horses, but without any wvery
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circulation or secretion. The larger doses diminished the
amount of intestinal gas, the fieces lost their distinetive smell,

and the urine contained less indican, and, although kept for

several days in a warm room, did not decompose.

Mepremvar Uses.—At the several Continental veterinary
schools Creolin-Pearson or Jeyes' Fluid, is much used, and
is characterised as the cheapest and best antiseptic and
disinfectant. It is not often preseribed internally, but, as
already indicated, in gastro-intestinal derangements it is
effectnal in checking undue fermentation, and lessening the
feetor and acridity of the excretions. As a surgical antiseptie,
it has the merit of being non-irritant and non-poisonouns. It
does not dry or harden the operator’s hands, or spoil the steel
instruments, as carbolic acid does. With glycerin and water
it is a serviceable gargle in aphthous ulcerated conditions of
the mouth and throat. It is inhaled in ozwna, strangles,
bronchitis, pneumonia, and purpura. In the form of injection
it. is useful in retention of the fwetal membranes, metritis,
cystitis, and otorrheea. It destroys skin parasites, whether
animal or vegetable, in all animals, and is recommended in
chronic eczema. It is used for the several purposes of a dis-
infectant. Jeyes' fluid or ereolin has been thoroughly tested
by Albrecht and Frohner, who report most favourably of its
antiseptic value in the treatment of accidental and surgical
wounds, skin affections, and diarrheea.

Doses, ete.—Creolin, horses and cattle, f3i]. to f3vi.; dogs,
Mv. to NMxx. Calves, sheep, and pigs, Mxxx. to Mlx,, in five
to ten ounces of water. For external purposes, one to five
parts are mixed with a hundred of water, solution being
facilitated by addition of a little glycerin or soft soap. As
a dry dressing it is used with boric acid, zinc oxide, or kaolin.
Creolin solutions lose their eflicacy when long kept, and
hence should be made up fresh every week. For mange
or scab Frohner advises the dressing of the worst parts with
a lotion of one part each of creolin and methylated spirit
and eight parts of soap, and subsequently placing the patient
for two or three minutes in a bath of two or two and a half
per cent. of creolin, and, if necessary, repeating the treatment
in a week.
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yellow powder, insoluble in water and glycerin, but soluble
in aleohol, ether and oil. Tt is non-poisonous, has very little
odour, and is used as a dry dressing in eczema and otorrhea
in dogs. Iodo-salicylic acid, containing 50 per cent. of
iodine, and di-iodo-salicylic acid, containing 66 per cent. of
iodine, are anodyne, antipyretic and antiseptic, and are used
internally as substitutes for salicylates in the treatment of
rheumatism. Horses take 3j. to 3ij., dissolved in aleohol,
ether, or oil,

Loretin, losophan, sanoform, sozoiodol, and periodate,
are odourless iodoform substitutes. All contain iodine, and
are used as antiseptics in powder, or solution, or mixed with
vaseline or collodion. Iodoformin, an odourless powder, con-
taining 75 per cent. of iodoform; and iodoformal, prepared
by the action of ethyl iodide on iodoformin, having a strong
odour of coumarin but no odour of iodoform, are sometimes
employed in place of iodoform. Iodoformogen, a new,
odourless combination of iodoform and albumin; is a light
yellow powder which does not form lumps. It is an excellent
substitute for iodoform (Newer Remedies, 1899).

PRUSSIC OR HYDROCYANIC ACID

Acipum Hyprocyanicum Dinutum.  An aqueous solution
containing 2 per cent. by weight of hydrogen cyanide,
HCN. (BP)

Prussic acid was so called from being first obtained from
Prussian blue. Its title of hydrocyanic acid is derived from
its being composed of hydrogen and the compound radicle
cyanogen. It is one of the products of the distillation of
coal, and traces are found in imperfectly purified coal-gas.
The leaves and kernels of various stone fruits of the apple
and almond natural orders, when crushed and moistened,
undergo a species of fermentation, their albuminoid emulsin
decomposing the glucoside amygdalin, and producing hydro-
cyanic acid, a hydrocyanated oil, benzaldehyde, and glucose.

Prussic Benzalde-
Amygzdalin. Water. Acid. hyde. Glucose,

C,,H,,NO,, + 2H,0 = HCN + C,H,0 + 2C,H,0,

IS ———
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according to Dr. Lauder Brunton, divisible into three
stages—(1) The brain is affected ; there is giddiness, stag-
gering movements, and a few slow inspirations, followed by
rapid expirations and irregular heart action. (2) Convul-
sions, both tonic and clonie, appear, depending upon paralysis
of the cerebro-spinal axis, and hence differing entirely from
those of strychnine, which result from stimulation of the
cerebro-spinal axis. (3) Coma, anwsthesia, and paralysis of
voluntary muscles supervene, with weak cardiac and respira-
tory movements, and death from paralysis of the cardiac or
respiratory centres. Concurrently with these in-contact
effects on nervous tissues, and most notable where life is pro-
longed, is the combination of the acid with the heemoglobin
of the blood, forming cyan-h@moglobin, which parts slowly
with its oxygen, and hence impairs internal respiration.
Unlike other acids, prussic acid does not coagulate albumin
or break down the formed elements of the blood. The
potassium and other eyanides are soluble, readily yield their
cyanogen, and are active poisons; but the ferro-cyanides are
insoluble, and greatly less active.

Toxic Acrions.—Horses have been poisoned in one or two
minutes by ten to twenty minims of anhydrous acid, injected
hypodermically. Trousseaux and Pidoux placed a piece of
cotton wool, on which six minims of anhydrous acid had been
dropped, in the nostrils of two horses. In ten seconds they
dropped as if dead, and continued for an hour to exhibit
grave nervous symptoms— convulsions, spasms, vertigo,
paralysis, and stupor (Lraité de Thérapeutique). Horses
swallowing four to five drachms of the two per cent. medi-
cinal acid may die within an hour. Professor Coleman gave
an aged horse repeatedly, at intervals of several days, one to
three drachms of acid, containing about four per cent. of
anhydrous acid, and noted much excitement, the pulse raised
to 100, and in one experiment to 160, laboured breathing
and tetanic contraction of the muscles; but the effects
gradually passed away. Six ounces of medicinal acid given
to Wombwell's old elephant, killed at Birmingham in 1855,
caused only slightly laboured breathing.

Dogs, cats, and rabbits, which had one to four drops of
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Artificial respiration, and subcutaneous injection of ether,
sometimes save animals that have had lethal doses. Cautious
hypodermie injection of small doses of atropine sulphate
stimulates the cardiac and respiratory centres, and may thus
avert mortal paralysis. Inhalation of ammonia and douch-
ing alternately with cold and warm water applied to the
head and neck, have also been advised. The chemical anti-
dote is a mixture of a ferrous and ferrie salt, administered
with magnesia or potassium carbonate, and forming the in-
soluble Prussian blue. But to be effectual the antidote must
be swallowed before the rapidly-acting poison is absorbed.

Meprcivar Uses.—By paralysing the ends of the sensory
nerves, the acid allays the irritation of urticaria, prurigo,
and other itching skin complaints. In like manner it some-
times relieves gastrodynia and chronic vomiting, being con-
joined in such cases with ice, bismuth, and morphine:; while
in irritable conditions of the throat it is prescribed with
cocaine, chlorodyne, morphine, or atropine. In the symp-
tomatic treatment of tetanus and nervous diseases it is given
to allay excitement. For destroying the strongyles of hoose in
calves, and soothing consequent irritation, Professor Williams
prescribes Tx. to Mxx. of acid, conjoined with sodium car-
bonate and gentian.

Doses, etc.—Of the B.P. two per cent. acid, horses and
cattle take Mxx. to Mlx; sheep, Mx. to Mxv.: pigs, Mij. to
Mvij.; dogs, Mij. to Miv., given in water sweetened with
syrup. As the soothing effects are transient, suitable doses
may be repeated three or four times daily, but their effects
should be carefully watched ; while, to prevent mistakes apt
to occur with such a poisonous, colourless liquid, it is often
made up with compound tincture of cardamoms. For ex-
ternal use it is diluted with two hundred parts of water, a
few drops of glycerin being added to retard evaporation.
Lotions must be cautiously applied, especially where the
skin is broken. But the potassium or other soluble cyanide
being stable and not volatile, is more convenient for most
external uses.
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paraffins, cereses, or paraffin waxes. These soft and hard
paraffins are also obtained by distillation from shale, the
liguid portions being separated by refrigeration, and the
solid products purified by melting and filtration. They are
frequently substituted for oils, lard, and wax in the making
of ointments.

Rangoon petroleum, obtained from wells on the Caspian
shores, and the analogous Barbados or mineral tar, found
in the island of Barbados floating on the surface of springs
or pools, and in Trinidad forming extensive beds or lakes,
are of the consistence of treacle, of a dull green-brown colour,
with a petroleum odour and a bitter taste, '

Actions anp Uses.—The petroleums belong physiologically
to the fatty or alcohol series of hydro-carbons. Methane,
ethane, and the gases low in the series, and the more volatile
liquids, are more easily absorbed and excreted than the
heavier liguids and solids, and are stimulants, anmestheties,
and imebriant narcotics.

Petroleum benzin, or petroleumn spirit, is a topical irritant,
germicide and vermicide, a stimulant and antispasmodie,
and is used for many of the purposes of oil of turpentine.
It must be distinguished from benzine (C;H,H) obtained
from the distillation of coal-tar, which has a higher specific
gravity and a higher boiling-point. The dose for horses
and cattle is f3ss. to £3).; for dogs, £3). to £3ij., given in milk
or gruel.

Animals are sometimes poisoned by the refuse oils from
petroleum works contaminating the drinking water. Pro-
fessor Williams records cases of cattle suffering from diarrha:a,
wasting, and angemia, and their intestinal glands being found
saturated and darkened with the oil.

The petroleum spirit and other paraffin oils, in virtue of
their diffusive, solvent, stimulant, and antiseptic actions, are
applied in scaly skin complaints, as in old-standing cases of
grease in horses, to remove seurf and dissolve accumulated
sebaceous matters, to stimulate the dermis, and promote
growth of hair. For such purposes they are frequently
used in conjunction with alkalies, bland oils, or vaseline.
In the treatment of ring-worm, mange, and scab, they are
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is generally preferred by veterinarians. It is the most active
and uniform in its effects, but not more drastic than Soco-
trine, while it is certainly less liable than Cape aloes to pro-
duce diuresis. Every sort is most effective when freshly
powdered, and hence, except for immediate use, should be
kept in pieces, preserved from moisture in oiled silk or in
tin. A temperature approaching 150° Fahr. applied, whether
in the extraction of the juice, or in making it up for use,
impairs activity by converting the active aloin into inert
resin,

In the horse, a cathartic dose generally causes in a few
hours dryness and increased warmth of the mouth; a rise
of one or even two degrees in temperature occasionally
occurs; the pulse is somewhat quickened ; nausea, colie, and
copious secretion of urine may result. Such diuresis occurs
sometimes with good Barbados aloes, especially when the
bowels -are constipated, and more commonly with inferior
specimens of Cape and other kinds, in which the aloin has
been converted into resin. Combination with jalap, calomel,
or other purgatives, usually counteracts this diuretic ten-
dency. Combination with ginger or other aromatic, or with
hyoseyamus or belladonna, wards off nausea and straining.
The purgative effect is usually accelerated and inereased
by giving the drug in solution, or conjoined with oil or
calomel.

The time required for the operation of aloes differs con-
siderably in different horses, being modified by various eir-
cumstances, especially by the previous feeding. Four to six
drachimms generally operate in sixteen to twenty-four hours.
The degree and continuance of the action are also liable to
variation ; in some horses purging is over in two or three
hours ; in others it extends over twenty-four hours. When
aloes fails to move the bowels it is seldom wise to preseribe
another dose until forty-eight hours have elapsed. A second
dose too closely following the first is liable to cause nausea or
super-purgation. If more physic should be deemed absolutely
necessary, oil and a little calomel may be given, and enemata
should be diligently used. In order to prevent superpurga-
tion, which even ordinary doses of aloes and other cathartics
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it is prescribed either in bolus or rubbed down with warm
water, and followed with volatile oils, ethers, ammoniacal or
other stimulants and antiseptics. Professor Dick recom-
mended four or five drachms of aloes dissolved in a quart
of hot water, with an ounce each of oil of turpentine and
laudanum. Some colic cases are relieved by conjoining with
the aloes twenty minims of tincture of aconite. In obstinate
torpidity, eserine sulphate, conveniently given hypodermi-
cally, promptly produces in most cases copious evacuations,
When the bowels are overloaded with indigestible food,
aloes is frequently given, but linseed oil and calomel are
often preferable. Whatever physic is used, enemata of water
should be thrown into the colon with an extra long tube, in
quantities of six to eight gallons. In obstruction, obstinate
torpidity, and severe colic, copious injections introduced into
the large intestine are very important adjuncts. Aloes, in
virtue of its bitterness and power of increasing peristalsis, is
a useful anthelmintic. For entozoa it is administered with
oil of turpentine, ether, santonin, sometimes with iron or
copper sulphate. Although aloes is effectual in sweeping
out excess of bile lodged in the intestines, it is unsuitable
in jaundice or torpidity of the liver, in which the bile
requisite for its solution is deficient. In such cases, salines,
oils, and calomel are preferable, or the aloes may be preseribed
with ox bile, which greatly assists its action. :
Aloes promotes excretion of waste produects, and hence
usefully relieves febrile symptoms, rheumatic attacks, skin
irritation, swollen limbs, and inflamed joints. It is effectual
alike in preventing and curing lymphangitis; while it also
hastens the removal of wdematous swellings, when not de-
pending upon debility or serious disease of internal organs.
Removing excreta, and withdrawing, by derivation or counter-
irritation, blood from congested or inflamed parts, it relieves
congestion and inflammation of the brain and spinal cord, full
doses being usually requisite; while it is also serviceable in
the onset of paralysis, especially in subjects in gross or high
condition, or suffering from gastro-intestinal derangement.
Repeated doses lessen the formation of superfluous blood
and fat, are given both professionally and empirically to
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A convenient laxative for the horse is made with two
drachms each of aloes, gentian, and ginger, made into a
ball with treacle. Another is prepared with a drachm each
of aloes and iron sulphate, and half an ounce of ginger, made
up with treacle and linseed meal. Either of these may be
repeated daily, or every second day.

Aloes is generally administered in ball or in watery
solution. A ball for immediate use is made with freshly-
powdered aloes, mixed with about one-eighth of ginger, and
made up with soft soap, lard, glycerin, or vaseline. The
physic mass of the Edinburgh (Dick’s) Veterinary College
was composed of equal weights of Barbados aloes and treacle,
with two ounces of ginger to every pound of aloes. The
addition of ginger, or some such aromatic, hastens catharsis,
and diminishes nausea and griping. The ingredients were
mixed over a slow fire, and constantly stirred until properly
melted, care being taken to prevent the temperature rising
above 120° Fahr. The mass should be kept in air-tight jars
the balls being made up as required. Another good and
less bulky mass is prepared by adding to melted aloes about
one-fourth of its weight of rectified spirit or oil of tur-
pentine, which keeps the mass soft and moist. Aloetic
balls made with lard, oils, or soap are only suitable for
immediate use, and, if kept for several weeks, become dry
and hard. Drying may, however, be retarded by adding
a little glycerin and an ounce of potassium carbonate or
acetate to every pound of the combination. Twenty grains
each of powdered aloes, jalap, ginger, and soap, made into a
pill, with glycerin or vaseline, is a good purge for a large
dog, and will make two doses for a small one.

Watery infusions for immediate use are prepared by rubbing
down the aloes in hot water, avoiding a temperature exceed-
ing 120° Fahr. Tinctures made by macerating the drug in
aleohol (60 per cent.) for seven days, and afterwards filtering,
may be of such strength as suits the practitioner’s conven-
ience. The B.P. tincture is prepared with extract of Barbados
aloes, liquid extract of liquorice, and alcohol (45 per cent).
Extracts made with the view of removing a portion of the
resin have nothing to recommend them. Aloes is slowly dis-
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No effect was observable on the pulse, temperature, appetite,
or secretion of urine; the bowels were relaxed to a slight
extent in two of the animals, when they were exercised
twenty-four hours after receiving their ball; whilst in two
of the subjects of experiment fulness and itching about the
joints disappeared, although no sensible effect was observed
on the bowels. Drachm doses of aloin, conjoined with half
an ounce each of gentian and ginger, proved serviceable in
abating febrile symptoms, and removing heat and fulness of
the limbs in hard-worked or grossly-fed horses. Two drachms
of aloin given to strong five and six years old hunters, well
prepared by mashes for upwards of twenty-four hours, caused,
in thirteen or fourteen hours, abundant fluid evacuations.
Nothing notable was observed as to the pulse or temperature;
there was less dulness or loss of appetite than usually ac-
companies the full action of the ordinary aloetic ball; there
was no nausea or griping; the purging usually continued
six or eight hours. In these horses, which were in the
country, it will be noted that two drachms of aloin operated
several hours earlier, without impairment of appetite or
spirits, and with the certainty and effect usually following
six drachms of Barbados aloes.

Mr. Thomas A. Dollar, London, frequently prescribes aloin,
and furnishes the following observations regarding its
efficacy :—London horses, he remarks, are generally more
susceptible to the action of physic than country patients. Five
carriage horses, 15} to 16 hands high, prepared by mashes
during two days, received two drachms of aloin, made
up with ginger and treacle, and were purged with less dul-
ness, nausea, and griping than attend the administration of
full doses of aloes. In several cases the purging came on
within twelve hours; full and fluid evacuations occurred ;
but there was less prostration or interference with appetite
than usually attends the action of physie, and the horses
were ready to return to work a day sooner. Three heavy
cart horses received two and a half drachms of aloin, made
up with ginger and treacle, and in eighteen hours were
as fully purged as if they had got six drachms of good
Barbados aloes. As in the better-bred animals, dulness,
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the discoverers, Messrs. Smith, at a reduced rate, which
renders it scarcely more expensive than the best qualities of
the crude drug, aloin should come into more general use as
a cathartic for horses.

BUCKTHORNS
The recently-expressed juice of the ripe berries of Rhamnus
catharticus, or purging buckthorn.

The dried bark of Rhamnus frangula or Black Alder. (Not
official.)

The dried bark of Rhamnus purshianus or sacred bark
(B.P.). Nat. Ord.—Rhamne:.

The buckthorns are shrubby, spinous trees, eight or ten
feet high. The berried fruit and barks contain a glucosidal
body, three resins, one concentrating the activity of the
drug, with mallic and tannic acids.

The berries of the R. catharticus are about the size of
black currants, contain an acrid, nauseous, bitter juice, which
is evaporated, strained, and gently heated with sugar, ginger,
and pimento, forming a mild cathartic syrup, of which
dogs take f3i to f3ij.; and cats, f3iv. to f3i. A little senna
confection, jalap, or castor oil renders this syrup more prompt
and certain.

The bark of Black Alder, when fresh, acts as a gastro-
intestinal irritant; but when dried and kept for twelve
months, oxidation of the resinoid active matters appears to
occur, and the fluid extract prepared from the bark may be
used as a cholagogue laxative.

Cascara Sagrada, or sacred bark, brought from the North
Pacific coast. It has a persistent, nauseous, bitter taste;
contains cascarin, a volatile oil, an acid, a glucoside, and
several resins. It is useful in habitual constipation; it pro-
duces peristalsis, especially of the large intestines, but, unless
in very large doses, does not materially increase the glandular
secretions. It is generally used as the liquid extract, which
American practitioners prescribe for dogs as a stomachie
bitter and tonie, in doses of T|v. to Mx., and as a laxative
in doses of about f3i. mixed with mucilage or syrup. Cascara
in many respects resembles rhubarb.
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nental plan of extracting the oil by aleohol or carbon
bisulphide is expensive and inconvenient.

ProperTiEs,—Oil obtained by these various methods differs
slightly in activity, but considerably in colour, flavour, solu-
bility, and keeping properties. The English castor oil, pre-
pared by expression alone, is usually rather dark; the East
Indian, principally imported from Caleutta, is of superior
quality and moderate price; the American or United States
oil is very free of taste, but at low temperatures deposits
margarin; the Italian usually commands the highest price
(Pereira). Cold-drawn castor oils, prepared by expression
alone, or with only a very slight degree of heat, are generally
preferred.

Castor oil, when fresh and well prepared, is viscid, almost
colourless, and of a faint oily odour and taste. Although
lighter than water, it is one of the heaviest of the fixed oils,
its specific gravity being 0:950 to 0-970. Exposed in a thin
layer it thickens, gets rancid, and after a time entirely dries
into a varnish-like film. Castor oil and alcohol are mutual
solvents ; the oil is soluble in one volume of absolute alcohol
and five of alcohol (90 per cent.), and in ether; is easily
miscible with other oils; saponifies with alkalies, yielding
glycerin, palmitie, and other fatty acids, and the special
ricinoleate. Such saponification caused by the alkaline
secretions of the bowels is believed to develop, as in the case
of eroton oil, the active principle.

ImpurrTies.—Castor oil is adulterated with croton oil to
increase its activity, with lard and bland oils to reduce its
cost. Inferior sorts are dark-coloured, but become trans-
lucent by exposure to sunlight and filtration through animal
charcoal ; while the disagreeable acrid taste and odour may
in great part be removed by repeated agitation with water
containing calcined magnesia and coarse animal charcoal.

Actions axp Uses.—Castor oil seeds are irritant and pur-
gative, have caused fatal gastro-enteritis in human patients,
and, containing a larger proportion of the purgative prin-
ciple, are more irritant than the oil extracted from them.
When crushed, they form an Indian cure for mange. A
decoction of the leaves is applied by the women of South
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A few drops applied to the conjunctiva lessen irritation after
removal of a foreign body from the eye.

Doses, ete.—Castor oil seeds are occasionally given to the
dog or pig to the number of six or eight, triturated with
linseed meal, made into bolus, or rolled in a piece of meat.
The dose of oil for the larger quadrupeds is about a pint;
for sheep and pigs, f3ij. to f3iv.; for dogs, f3i. to f3ij.; for
cats, about f3i.; for poultry, f3ss. to f3j. It may be given
alone or mixed with linseed oil, with gruel, milk, or aro-
matics; to increase its activity it is combined with a small
quaﬂt.lty of oil of turpentine or of croton; to control undue
irritation, as in diarrheea and dysentery, it is prescribed with
laudanum, or chloroform, and warm starch gruel. For deli-
cate or pampered dogs, a palatable laxative emulsion is
made by shaking together equal parts of castor oil and
syrup of buckthorn, with ten to twenty minims of spirit of
nitrous ether.

CROTON SEEDS AND OIL

CroToN SEEDS. Semina Crotonis. The seeds of Croton
Tiglium. (Not official.)

Croron OrL. Oleum Crotonis. Oil expressed from the seeds
of Croton Tiglium. (B.P.) Nat. Ord.—Euphorbiaces.

The Croton Tiglium is a tree growing on the Indian con-
tinent, in Ceylon, and in many islands of the Indian Archi-
pelago. Its oval-shaped fruit or nut is somewhat larger
than a hazel, and contains three seeds about the size of
French beans, resembling castor oil seeds, brown, but un-
mottled, and when shelled weighing on an average three
grains each. They are odourless, with a taste at first mild
and muecilaginous, but soon becoming hot and acrid. When
heated they yield irritating fumes. The thin, brittle, ex-
ternal shell constitutes fully one-third of the weight of
the seed. The seed kernel contains 50 to 60 per cent. of
fixed oil,

The oil is viscid, of a brownish-yellow colour, with a
peculiar nauseous odour and a persistent acrid taste. It is
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dilatation of the vessels of the intestinal mucous membrane
it has no special cholagogue action.

Toxic Erreors—Forty seeds destroyed a horse in seven
hours, with acute gastro-enteritis; half that quantity usually
produced fatal inflammation (Hertwig). Morton adminis-
tered twenty bruised seeds to two horses and observed
superpurgation, accelerated pulse and respiration, injected
mucous membranes, collapse, and death in eighteen and
twenty-four hours. Medicinal doses sometimes cause, alike
in horses and dogs, unexpected and serious irritation. In
India the seeds are occasionally used to poison horses. Orfila
gave a dog three drachms, which killed him in three hours;
one drachm was also fatal; while Hertwig found that ten
or twelve grains induced violent purgation, gastro-enteritis,
and death in four to seven hours, if vomiting was prevented
by tying the esophagus. About the same quantity of the
bruised seed or oil, which proves fatal when given internally,
has the like effect when placed in the areolar tissues, or
applied to a wound. Hertwig states that eight drops in-
jected into the jugular vein killed a horse, while two drops
killed a dog. Moiroud records that twelve drops injected
into the veins of a horse produced in a few minutes alvine
evacuations, while thirty drops were quickly fatal. Fifty
drops in aleoholic solution, applied to the belly of a small
horse, induced, for two days, alvine evacuations of normal
consistence, but three or four times more abundant than
usual. Thirty drops had similar effects on sheep, fifteen to
twenty on dogs (Hertwig).

Post-mortem discovers inflammation of the small and
large intestines. In horses poisoned, the ceecum and colon
are especially affected, usually exhibiting much extravasa-
tion of blood, and occasionally patches of erosion ; sometimes
the lungs are congested, and occasionally they are inflamed
(Hertwig, and Gamgee's Veterinarian’s Vade Mecuwm). :

Mepicivas Uses.—Croton is used as an active hydragogue
cathartic for cattle suffering from gastric impaction and
other forms of constipation, and from indigestion associated
with phrenitis or other disordered state of the nervous
system. It is serviceable where bulky medicines are inadmis-
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JALAP

Jarapa, The dried tubercules of Ipomea Purga (Hayne).
(B.P.). Nuat. Ord.—Convolvulaces.

JALAPE REstNA.  Jalap resin, obtained from Jalap ngest.ad
and percolated with aleohol (90 per cent.).

Jalap derives its name from Xalapa or Jalapa, a town in
Mexico, whence it was first obtained. The hardy elimbers
yielding it grow on the Andes 6000 feet above sealevel, are
cultivated in Southern India, and in sheltered spots in this
country produce their salver-shaped erimson or light-red
flowers. The perennial root-stock throws off underground
shoots, which at intervals send down roots, gradually thicken-
ing, becoming irregularly oblong or ovoid, ranging in size
from a walnut to an orange, invested with a thin, brown,
furrowed, wrinkled cuticle, and presenting within a dirty
yellow colour, with dark-brown concentric circles. The larger
roots, or tubercules, are divided into halves or quarters, or
gashed to facilitate drying. They are tough, and difficult to
reduce to powder, which has a pale-brown colour, a faint,
disagreeable odour, and a taste at first sweet and mawkish,
but afterwards acrid and nauseous. Water dissolves the
sugar and mucilage without the cathartic, resinous prineiple,
which is, however, readily soluble in rectified spirit.

Along with starch, cellulose, uncrystallisable sugar, and
gum, jalap contains 9 to 11 per cent. of the active resin,
consisting chiefly of the glucoside convolvulin, which
differs from the jalapin of scammony in being insoluble in
ether. Jalap resin occurs in dark-brown fragments, readily
reduced to powder, with a sweetish odour, and acrid taste.
Soluble in rectified spirit, but not in water or in oil of
turpentine.

Acrions avp Uses—Jalap is a hydragogue cathartic, a
vermifuge, and cholagogue. The ordinary jalap closely re-
sembles the larger-rooted male jalap, or orizaba root, the
smaller paler tubercules of the tampico root, the dried root
of Convolvulus scammonia, and the roots of Bryonia alba and
B. dioica, as well as the Kaladana seeds used roasted as a







450 PODOPHYLLUM AN UNCERTAIN CATHARTIC

colour, a narcotic, disagreeable odour, a bitter, sub-acrid,
nauseous taste. :

Podophyllum resin, the active principle, is prepared from
a strong tincture, made by exhansting the root with rectified
spirit. It is a pale-brown amorphous powder, soluble in
alcohol and ammonia, and consisting of an inert, fatty,
resinous acid, and two amorphous, bitter, active resins—
podophyllotoxin and picropodophyllin, the former being the
more powerful.

Actions anp Uses.—DBoth root and resin are topical irritants

and drastic purgatives. The resin is dissolved by the alkaline °

secretions of the duodenum ; stimulates glandular secretion
and peristalsis, in full doses causing spasm: carried into
the liver, it increases secretion of bile. In dogs and
cats, as in human patients, it is an emetic. In horses
and dogs repeated doses reduce the force and frequency of
the pulse, even when the bowels are only slightly affected.
It is eliminated by the bowels, in smaller amount by the
kidneys.

Generat Acrions.—The root has long been used by the
American Indians as an emetic and anthelmintic. Its actions

being supposed to resemble those of calomel, it has been

styled vegetable mercury., The cholagogue action of podo-
phyllum has been investigated by Professor Rutherford,
Edinburgh. Moderate doses introduced into the duodenum,
whether of fasting or recently-fed dogs, increase secretion
both of the fluid and solid constituents of the bile. He be-
lieves that it directly stimulates the hepatic cells, but does
not increase the blood-supply of the liver. Excessive doses
are imperfectly absorbed, and do not increase biliary secre-
tion. This special stimulation of the liver by small but not
by large doses has been observed to follow the administration
of aloes, rhubarb, colchicum, croton oil, and other chola-
gogues. In common with other purgatives acting upon the
small intestine, it sweeps out food, which, when absorbed,
stimulates the liver; while, moreover, it carries away bile
poured into the canal, and thus prevents its reabsorption.

In the domestic animals the cathartic effects of podo-
phyllum are produced tardily, and moderate doses are apt

.
i s dunl
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bran; getting tired of this, he had for two days hay and a
little corn; for twenty-four hours he was again restricted to
bran mashes, and then received two drachins each of podo-
phyllum resin, and aloes, which, even after this careful
preparation, only produced slight laxative effects.

To a well-bred hunter, nearly 16 hands high, under treat-
ment for injury of the psox muscles, and fed for twenty-four
hours on bran, Mr. Dollar administered two drachms podo-
phyllum in a ball, and two ounces Epsom salt in solution,
Scarcely any perceptible action was observed on the bowels;
and two days later two drachms podophyllum and oné
drachm calomel were given, also without purgative effect,
but with a reduction in the pulse, as in the previous case, of
nearly ten beats per minute.

A powerful cart-horse, under treatment for sand-crack, and
previously restricted for twenty-four hours to a mash diet,
received four drachms podophyllum resin in a ball. Although
no purgation followed, there was nausea, and in two hours
the pulse, soft and somewhat weakened, fell from 36 to 24,
and did not recover its natural force or number until next
day. The appetite continued impaired for a week.

A thoroughbred mare, 14} hands, under treatment for
abscess from speedy-cut, was placed on mash diet for twenty-
four hours, and then received two drachms of the resin in a
ball, but showed no increased action of the bowels. For
four consecutive days the mashes were continued, and two
drachms of the drug repeated daily until ten drachms had
been taken, still without purgative effect. The pulse, how-
ever, which at first was 44, had gradually fallen a few beats
daily, until on the fifth day it was 30. By the end of the
experiment the coat stared, all food was refused during
nearly two days, and a fortnight elapsed before the mare
recovered her usual appetite and appearance.

A Scotch terrier, eight months old, received half a grain
of the resin in a pill, without apparent effect; and on the
following day a grain, which in the course of an hour caused
nausea and vomiting, Considerable dulness remained for
twenty-four hours.

A bull terrier bitch, thirty-six pounds weight, received four
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RHUBARB

Ruer Rapix. The erect rhizome, or so-called root, deprived
of more or less of its cortex, and dried, of Rheum
Palmatum, Rheum officinale, and probably other species.
Collected in China and Thibet (B.P.). Nai. Ord.—
Polygonaceze.

The perennial, herbaceous rheums grow on the hill ranges
of the interior of China and Thibet; the roots, after five
years’ growth, are collected in summer, are cleaned, peeled,
cut into round or flat reddish-yellow pieces, and each piece
is usnally bored with a hole, through which a cord is run in
order to dry it hanging in the sun. The powder is bright
yellow-brown, has a strong, peculiar, aromatic odour, with a
bitter astringent taste, and when chewed is gritty, from the
presence of calcium oxalate erystals. It is dissolved by
ether and rectified spirit, and less readily by cold and hot
water, forming with the latter an orange-coloured solution.
The East Indian rhubarb is coarser and less aromatic,
English rhubarb, the produce of R. raponticum, generally
cultivated for its familiar leaf-stalks, the pleasant acid taste
of which is due to the presence of malic and oxalic acids, is
grown extensively for its roots near Banbury, and is some-
times mixed with or substituted for the Chinese; but it is
softer and more mucilaginous, has less aroma and grittiness,
contains fewer crystals of calcium oxalate, and is deficient in
purgative power.

Rhubarb contains (1) chrysophanic acid, in the pmport.mn
of about 2 per cent., extracted by ether or aleohol, in-
soluble in water, and occurring, as its name indicates, in
brilliant yellow crystals. It appears to have tonic proper-
ties, and is one of the most effectual remedies for ring-worm
of the human scalp. (2) Chrysophan, a bitter soluble gluco-
side, which, when boiled with sulphurie or hydrochlorie acid,
splits into ehrysophanic acid and sugar. (3) Phzorretin and
other resinous bodies appear to confer the carthartic pro-
perties. (4) Rheotannic acid imparts astringency. (5)
Mineral substances are largely present, consisting chiefly of
caleium oxalate, 35 per cent
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OPIUM

The juice obtained by incision from the unripe capsules of
Papaver Somniferum, inspissated by spontaneous evapo-
ration (B.P.). Nat. Ord.—Papaveracem.

MorpHINE. Morphia. Morphina. An alkaloid prepared

from opium.
MorpuiNne HyprocurLoripE.  Morphine Hydrochloridum

(B.P.).
MorpHINE ACETATE. Morphinse Acetas (B.P.). ;
CopeINE, Codeina. An alkaloid obtained from opium or
morphine (B.P.). ;
AroMORPHINE HYDROCHLORIDE. Apomorphine Hydrochlo-
ridum (B.P.).

Opium, one of the most ancient articles of the Materia
Medica, derives its name from the Greek word émos (opos),
signifying juice. The stem, unripe capsules, and other suc-
culent parts of any species of poppy, contain a milk-white
narcotic juice, which, as it dries, becomes darker in colour,
and constitutes opium. The fresh purple petals of the
Papaver rheeas, or corn rose, which contains no morphine,
and only minute traces of rhwadine, are used as colouring
agents, but not medicinally. The roots of some species
contain a cathartic principle. The nearly ripened poppy
heads, or capsules, gathered about twelve days after the
petals fall, when digested in hot water produce a mucilage
used for anodyne purposes; when dried they yield less
morphine and codeine than when green, and besides contain
the feebly alkaline crystalline rhceeadine. Within the cap-
sules are numerous white or brown reniform seeds, devoid of
narcotism, but yielding a bland drying oil, similar to that
of flax or rape. The cake or residue left after expression of
this oil is used for cattle food.

The Papaver somniferum—the common white or garden
poppy—is a native of the warmer parts of Asia, but it also
thrives in this country. It flowers from May to July, and
the capsules ripen about two months later. It is two to four
feet high ; has a round, smooth, erect stem, with a few hairs
on the extremities and peduncles; large, sessile, glaucous
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European opium. Opium has been cultivated in France
and Germany, and also in Great Britain. In 1818 Dr, Young
grew poppies near Edinburgh, and obtained nearly six ounces
of excellent opium from a fall of ground, being at the rate of
57% pounds per acre. A still more extensive trial was made
in 1823 in Buckinghamshire, where twelve acres of poppies
were grown with a return of 16 pounds per acre of opium,
which realised the highest price in the London market.

CuaracTERs.—Opium occurs in irregular, red-brown or red-
black masses, which weigh from four ounces to two pounds,
when fresh, plastic, and internally moist, coarsely granular,
or nearly smooth, and reddish- or chestnut-brown, but be-
coming harder on keeping, and darkening to blackish-brown
(B.P.). Odour strong and characteristic; taste bitter, per-
sistent, and disagreeable. Turkey opium, recently imported,
contains 10 to 15 per cent. of water, and is moist and
plastic; when long kept, or artificially dried, it is hard,
and easily reduced to a brown powder, which is apt, unless
carefully preserved, to absorb moisture. When heated it
softens, and at high temperatures burns with a strong,
peculiar odour. Cold water dissolves about 60 per cent. of
a good dried specimen, and forms a red-brown solution, in-
cluding most of the active constituents. Rectified spirit
dissolves about 80 per cent., and forms a dark-brown tincture,
which includes all the active principles. Acids, when strong,
disorganise opium, but when diluted are excellent solvents
for it. The watery solution reddens litmus, owing to the
presence of meconic and other acids, and is precipitated by
vegetable astringents, salts of calcium, lead, copper, and
other metals.

Impurrries.—Inferior specimnens of opium are distinguished
by narrowly examining their consistence, texture, colour,
odour, and taste. They are sometimes dry, hard, and resinous,
or oleaginous and waxy; their fresh fracture devoid of the
characteristic red tint and agreeable aromatic odour; while
water and aleohol dissolve them imperfectly. Of the several
substances used for adulterating, the most common are starch
and molasses, the bruised leaves and chips of the poppy, the
juice, pulp, or extract of the prickly pear, and opium from
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in solution, which, when concentrated, the morphine salt
crystallises, is subjected to pressure in flannel or stout calico,
thus removing narcotine and colouring matter, and is redis-
solved in hot water, and repeatedly crystallised. By the use
of animal charcoal colouring matter is removed; while, to
get rid of codeine, ammonia is added to the watery solution,
when pure morphine is precipitated.

Morphine crystallises in minute transparent right rhombie
prisms, usually arranged in tufts. It has an intensely bitter
taste and an alkaline reaction. It is soluble in ether, benzol,
and chloroform ; dissolves in 1000 times its weight of cold
water, in 400 of boiling water, and still more readily in oils,
caustic alkalies, and weak acids, with which it forms crystal-
lisable and usually soluble salts.

Morphine hydrochloride (C,,H,,NO,HCL3H,0) is prefer-
able to the alkaloid on account of its solubility, is the salt
in common use, and is prepared by diffusing morphine in
hot distilled water, gradually adding hydrochloric acid, and
setting aside the solution to erystallise. It is a snow-white
powder, consisting of broken-down ecrystals, which, when
entire, are needle-like prisms clustering in radiated groups.
It is without odour, but has the intensely bitter taste of
morphine. It is soluble in twenty-four parts of cold water,
one part of boiling water, eight parts of glycerin, and in fifty
parts of rectified spirit.

Morphine acetate and tartrate are sometimes used, and
are prepared in a similar manner to the hydrochloride. The
acetate is a white powder, almost entirely soluble in two and
a half parts of water, in five of glycerin, and in one hundred
of rectified spirit. The tartrate is soluble in eleven parts of
cold water, but not in aleohol.

Codeine is methyl-morphine. Morphine=C,;H,,NO,(OH); codeine=
(Cy;H,s(CHy,)NO,H,0). It is present in opium in the proportion of § to 1
per cent. Itisa colourless, bitter alkaloid, erystallising in trimetric crystals,
soluble in eighty parts cold water, in less than two parts of alcohol and chloro-
form, in ammonia and dilute acids. Unlike morphine, it is insoluble in cold,
wenk, caustic potash, and is unaffected by ferric chloride. Like the other
opium alka]uidl:: it exhibits the twofold stimulant and hypnotic action,
but its hypnotic uggwer is slight, and, like methyl com gounda of the alkaloids,
it notably stimulates the motor centres, and full doses cause tetanic con-

vulsions similar to those produced by strychnine or picrotoxin, It lessens
irritability of the digestive tract. When given for several days to dogs,
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has an alkaline taste and reaction, is almost insoluble in water, but soluble

in forty-five parts of rectified spirit, and still more so in ether and chloroform.
With cold sulphuric acid it forms a blood-red solution. It has very slight
hypnotiec action, prominently exhibits the excitant effects of opium, stimu-
lates the motor tract of the spinal cord, and caunses, like strychnine,
muscular rigidity and convulsions. One to two grains, injected
hyﬁadennica!ly, produce fatal tetanus in dogs (Dr, .J. Harley),

arcotine exists in opium in quantities varying from 4 to 6 per cent.,
and is got by treating the insoluble residue left in the preparation of mor-
phine with diluted acetic acid, precipitating the solution with ammonia,
and purifying with hot alcohol and animal u]i.rcnal. Its colourless rhombie
prisms melt at 350° Fahr., have an insipid taste, and are soluble in ether,
aleohol, and weak acids; notably in chloroform, but not in cold water,
It is a feeble base, and is distinguished from morphine by having no bitter
taste, no reaction on vegetable colouring matter, and no effect on ferric-
chloride. TInappropriately named, it is devoid of narcotism ; is tonic and
antiperiodic ; and has been used in India as a substitute for quinine in
the treatment of malarial fevers. Large doses are convulsant.

Narceine ocenrs as a light, colourless, bitter, ashestos-like body, made
up of soft, needle-like crystals, melting at 203° Fahr,, soluble in 100 parts
of beiling water, 400 of cold, and rather more soluble in glycerin and
diluted hydrochlorie acid. Somewhat contradictory opinions are ex
regarding its actions. In dogs, grs. v., subcutaneously injected, produce
calmative and hypnotic effects, similar, it is said, to those induced by a
grain of morphine. Poisonous doses arrest respiratory movements, but do
not cause convulsions (Dr. J. Harley). It resembles morphine in its
anexosmotic actions. -

Actions anp Uses.—Opium has a complex and somewhat
variable composition, and its alkaloids have different, and
some of them opposite, effects; hence its actions are liable
to variation. Opium, morphine, and its salts, temporarily
stimulate and subsequently paralyse the cutaneous and
mucous structures and endings of sensory nerves with which
they are brought into contact, and this twofold stimulation
and paralysis are repeated when the drugs are absorbed.
The effects differ in the same individual according to the
dose, and in man and the lower animals according to the
relative development of the several parts of the central
nervous system. In man, the higher brain centres, on which
the drug acts primarily and prominently, are paralysed, and
the patient is usually calmed, sleeps, and, where large doses
are given, becomes comatose. In the lower animals opiates
stimulate the locomotor centres of the brain and the reflex
centres of the cord, and instead of being quieted and hypno-
tised, the subject at first is excited, and exhibits irregular,
involuntary movements, tetanic convulsions, and, as death
approaches, coma, from which, however, it can be readily
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reflex activity, and paralysing both striped and unstriped
muscles, they are notable antispasmodics. Full doses first
contract and subsequently dilate the pupil, owing to paralysis
of the brain centres, but the pupil is not affected by topieal
applications. Opiates are discoverable a few hours after
administration in the secretions of the skin and intestines
and still more notably in the urine, and when full doses
have been given they continue to be excreted for several
days.

Different animals are somewhat differently affected by
opiates, depending upon the relative development of different
parts of their central nervous system. The higher the de-
velopment, the greater is the susceptibility of an organ to
the operation of the drugs which act upon it. Compared
with the lower animals, the cerebrum of man is relatively
heavier and more highly organised than the mesencephalon,
the cerebellum, and the spinal cord; and this explains why
opiates given to man in relatively small doses quickly and
without marked stimulation paralyse the human cerebral
centres, inducing sleep, and, in large doses, coma. Horses,
with less development of these higher brain centres, have
relatively more development of the locomotor centres and of
the reflex centres of the spinal cord, and upon these lower
centres opiates in equine subjects exert their primary stimu-
lant effects. Full doses produce, at first, restless, involun-
tary movements of the head and limbs, pawing, or walking
continuously round the box:; followed by sleepiness, dis-
inclination to move, and when moved staggering. Excessive
doses cause tetanic convulsions,

Ruminants, like horses, are usually excited and restless.
Cattle bellow, digestion is deranged, and tympanites fre-
quently supervenes. Sleep is not quickly or readily induced,
excepting by full and repeated doses.

Dogs exhibit effects intermediate between those observed
in man and in horses. Relatively to their body-weight, they
take eight or ten times the doses prescribed for man. They
show more preliminary excitement than man, but less in-
voluntary muscular movement than the horse, and during
drowsiness and sleep muscular twitchings occur. Sleep,
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half induced simnilar effects, with convulsions and death in
about twenty hours. Four drachms powdered opium caused
little effect for seven hours, and then only acceleration of
the pulse. Even four ounces of laudanuin are stated to have
had little eftect (Old Vegetable Newroties).

I gave a strong, healthy cart-horse one ounce powdered
opium dissolved in water; the pulse in eight minutes fell
from 44 to 34 beats per minute; the superficial muscles
were relaxed, the nasal mucous membrane blanched, and
the animal was dull and dejected. After half an hour four
drachms were given, increasing the dulness and lowering -
the pulse to 32. Half an hour later the animal, continuing
in the same state, was destroyed by cutting the carotid
artery. A mare, aged and rather feeble, had drachm doses
in solution thrice a day. She exhibited dulness, loss of
appetite, torpidity of the bowels, diminished force of the
pulse, and died on the fourth day, having received nine
doses. One drachm, given thrice a day to a healthy
donkey, induced after the sixth dose acceleration of the
pulse to 88, restlessness, vertigo, nausea, champing of the
teeth, and death on the third day.

In horses, Dr. Harley and Messrs, Mavor hypodermically in-
jected four grains of morphine acetate, and recorded marked
acceleration of the pulse, increase alike of its force and
volune, restlessness, pawing, augmented moisture of mouth
and skin, elevation of temperature, and slight dilatation of
the pupils. Twelve grains, dissolved in three drachms of
water, injected by three punctures, produced light drowsi-
ness, followed after three hours by excitement, restlessness,
and slight delirium, continuing about six hours. Thirty-six
grains, in seven drachms of water, introduced by three
punctures into a seven-year-old hunter in good condition,
caused drowsiness and stupor, coming on in fifteen minutes,
and continuing for three hours, slight muscular tremors,
awkward, staggering gait, leaning against the sides of his
box, dilated and fixed pupils, blindness and insensibility to
light; the respiration, at first slow and sighing, gradually
became accelerated. The dilatation of the pupil is opposed
to the contraction so constantly seen in man. After the
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together, Major Rutherford records that the horses were
more readily excited than when morphine was given
alone. They moved almost constantly round the box, had
rhythmical movements of the head, and dilated pupils.
Morphine five grains, injected with fifteen minims atropine
solution, caused, in fifteen minutes, uneasiness, walking round
the box, throwing up and shaking of the head, slight
pawing, dilated pupils, nervousness, and excitability, These
symptoms continued for one and a half hour, when they
gradually abated ; but the animal for six hours still rﬁmamed
easily excited, and a ‘little on the move.’

Twelve grains morphine acetate, dissolved in a pint of
water and swallowed by a horse, had no effect beyond
increasing the pulsations eight beats. One hundred grains
acetate, swallowed in solution, caused convulsions and killed
the horse in three hours (Wood's Treatise on Therapeutics).
Kaufmann states that forty-five to seventy-five grains of
the hydrochloride, given hypodermically, poison horses.

Ruminants are not so susceptible, especially to opiates
given by the mouth. Cows and sheep, to which I gave re-
spectively, an ounce and four drachms of opium, exhibited
dryness of the mouth, occasional nausea and restlessness,
acceleration, and subsequently slight slowing of the pulse.
Frohner hypodermically injected a cow with fifteen grains
morphine hydrochloride ; she lowed hoarsely, became exeited,
and tympanitic ; but the effects passed off in an hour. Kauf-
mann gives one to two drachms as the toxic dose for cattle,
and fifteen to thirty grains for sheep and goats. Swine,
receiving one or two drachms of opium, become first lively
and then dull and sleepy, with hot skin and constipated
bowels.

Dogs, swallowing moderate doses, usually become stupid
and drowsy, but occasionally are rendered delirious, espe-
cially by large doses. The pupil is not dilated, as is frequent
in the horse and cat, nor continuously contracted, as in man,
but is contracted while the dog is asleep or narcotised.
Two to three drachms of opium cause, within a few minutes,
increased force and frequency of the circulation; followed by
nausea, a staggering, unsteady gait, twitching of the limbs,
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hypodermically, maintain cardiac action; but the atropine
must be used cautiously, as full doses are apt to intensify
paralysis both of the heart and cord. The lethal tendency
is further combated by strychnine, used hypodermically, and
by artificial respiration. Coma is prevented by giving strong
coffee and stimulant enemata, and keeping the patient
moving. Tincture of galls and other chemical antidotes are
of little avail.

MeprcivaL Uses.—Opium and morphine are used to relieve
symptoms rather than to remove the conditions on which
they depend. Small doses are nerve stimulants, and retard
digestion and metabolism. The Cutch horsemen share their
opium with their jaded steeds, and increased capability of
endurance is observed alike in man and beast. In the lower
animals, as already indicated, they do not produce the general
calmative and hypnotic effects which characterise their use
in man, but applied topically they effectually allay pain and
spasm. In human patients opiates cause notable vascular
dilatation, and hence relieve congestion and inflammation.
(Brunton). But in the lower animals vascular dilatation
oceurs only when toxic doses are used (¥Frihner), and accord-
ingly the antipyretic and anti-inflammatory power of opiates
must be considerably less than in man. Moreover, owing to
the greater excitant action in veterinary patients, the admini-
stration of opium does not blunt the perception of pain as
effectually as it does in human patients,. When, however,
a morphine salt is injected hypodermically, fifteen to thirty
minutes previous to the inhalation of chloroform or ether,
anwesthesia is intensified and prolonged, and the ansmsthetic
18 economised.

In gastritis and gastro-enteritis, whether produced by
disease or by swallowing acrid poisons, opiates are anodyne,
astringent, and hewmostatic. Obstinate chronic vomiting,
in either dogs or pigs, whether depending upon irritation of
the stomach or of the vomiting centre, is generally relieved
by a few grains of opium, given with chloroform or chloral
hydrate, In gastric irrvitability it is sometimes preseribed
with bismuth. When, in weakly, young, growing animals,
food is hurried too rapidly through the digestive canal,
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when secretion is impaired, or the liver and kidneys act
imperfectly.

In enteritis in horses, Professor Robertson used half a
drachm each of powdered opium and camphor, with five
minims Fleming’s tincture of aconite, in a pint of gruel,
with or without a dose of oil. In the rapidly fatal muco-
enteritis amongst the heavier breeds of hard-worked horses,
opium and calomel were prescribed in the earlier stages, and
opium, belladonna, chloral hydrate, and ether in the second
stages; but more prompt measures are needful to avert the
deadly passive hwmorrhage, and morphine and atropine,
sometimes used with ergotin, are hypodermically injected,
and repeated every two hours.

In peritonitis, and hernia, to arrest intestinal movements,
tull doses of opium are administered, and liniment of opium
and camphor is rubbed into the abdominal walls. Obstruction -
of the bowels by concretions, strangulation of the intestine,
or intussusception, is usually hopeless, but the most pro-
mising treatment consists in full doses of opiates, which
combat spasm, irritation, and pain, and in displacement of
the bowels may facilitate return of the parts to their normal
position,

Antagonising muscular spasm, opium and morphine are
valuable in spasmodic colic in horses, being usually con-
joined with ether, sweet spirit of nitre, chloral hydrate,
chloroform, spirit of ammonia, or oil of turpentine, and with
laxatives as aloes, and linseed or castor oil. For general
service four or five drachms of aloes are rubbed down in
a quart of tepid water, and, when the solution is nearly cold,
an ounce each of laudanum and ether is added: while in
large horses the dose of the anodyne and stimulant may be
doubled. If more convenient, the aloes may be given in
bolus, the landanum and ether in draught.

As an antispasmodic for the dog, Stonehenge advises
half a drachm to a drachm each of laudanum and ether, given
in an ounce of camphor mixture. Major Fred. Smith, A.V.D.,
informs me of the following case, illustrating the powerful
antispasmodic effect of morphine on the dog:—A collie
poisoned with strychnine, and so convulsed that recovery






474 OPIUM—MORPHINE

morbidly acute sensibility have been removed for several
hours by the hypodermic injection of morphine, deeply
inserted into the tetanised muscles. In hysteria it is
prescribed with potassium bromide and camphor.

Opiates are of service alike in mares, cows, and bitches, in
allaying post-partum irritability, straining, and bleeding,
for which they are sometimes conjoined with chloral or
chloroform. Morphine, given either by the mouth or hypo-
dermically, alone, or, better still, conjoined with atropine,
is often effectual in arresting premature labour pains.
Some practitioners recommend opiates in epilepsy and
chorea, but they are of little use in either. They were
formerly used in polyuria of horses, but are not so effectual
as iodine. Although powerless to arrest tuberculosis, they
are often serviceable in relieving the accompanying cough
and diarrheea. '

Opiates are contra-indicated in acute fever, in congestive
and inflammatory diseases of the brain or kidneys, in
obstinate constipation, and in patients in an excitable
state. Full doses, depressing respiratory functions, prove
injurious when there is a tendency to death by suffocation.

Externally, opium is used to relieve the pain of wounds,
bruises, boils, blistered and cauterised surfaces, and super-
ficial inflammation of the eye, skin, or joints. For such
purposes five to ten drops each of the tincture (or aqueous
solution), and Goulard’s extract, may be mixed with an
ounce of water. As a topical anodyne its efficacy is often
increased by combination with belladonna, chloral hydrate,
or aconite. A dressing of soap liniment, mixed with opium
tincture, often allays irritability and pain in bronchitis,
pleurisy, and arthritis; or in such cases a flannel, wrung out
of hot water and moistened with the anodyne solution may
be applied. Along with borax or alkaline carbonate, it is use-
ful in abating the irritation of prurigo and acute eczema.
Boils and carbuncles may sometimes be rendered less painful
by freely saturating them with a strong opiate solution or
liniment, covering with a piece of oiled silk, and applying
a bandage. For hwmorrhoids, opium is conjoined with
gall ointment. It is the anodyne chiefly relied on for injec-
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of nervous excitability are determined by combining the
opiate with cannabis indica, chloral hydrate, and bromides;
antispasmodic effects, by conjunction with ethers or volatile
oils; the checking of intestinal secretion, by prescription
with lead acetate, tannic or sulphuric acid ; sudorific action
is promoted by ipecacuanha, pilocarpine, ammonium acetate
solution, diluents, and warm clothing; anodyne properties
are increased by combination with atropine, and occasionally
with aconite or prussic acid; while in malarial fevers,
Indian and American practitioners prescribe opiates with
quinine. s :

Veterinarians do not use so many preparations as are
employed in human medicine. Crude opium is given. to
horses and dogs made into bolus or pill, and no other solid
form is necessary. To reduce it to powder, it is first dried
in a vapour bath, and its trituration is facilitated by mixture
with potassium sulphate, or other hard salt. The extract,
containing 20 per cent. of morphine, though somewhat less
bulky than crude opium, is seldom prescribed. Dover’s
powder, the pulvis ipecacuanhs compositus, consists of one
part each of powdered opium and ipecacuanha, and eight
parts potassium sulphate, added to facilitate trituration and
intermixture of the vegetable matters. It contains 10 per.
cent. of opium, and is given to dogs in doses of grs. v. to
grs. xv. A watery solution, made by rubbing down opium
in hot water, and giving both dissolved matters and residue,
has the merit of being cheaper than the tincture, and is
more prompt and effectual than the solid drug.

The B.P. tincture of opium, popularly known as
landanum, is made with three ounces of opium and equal
parts of distilled water and alcohol (90 per cent.). It is now
standardised to contain 075 per cent. of anhydrous
morphine. An ounce contains the soluble matter of
nearly 33 grains of opium, or about one grain in 15
minims. For immediate effects landanum is usually prefer-
able to solid opium. The dose for horses and cattle is
fzj. to f3iij.; for sheep and pigs, f3i). to f3v).; for dogs,
Mxv. to Mxl. The vinegar and wine of opium are seldom
used in veterinary practice; but the Ammoniated tincture,
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bimalate. The leaves contain 046 per cent., the younger
roots as much as 060 per cent. It is prepared from a strong
tincture. It occurs in colourless acicular erystals, is volatile,
has a Dbitter taste, is soluble in 300 parts water, readily
soluble in aleohol and ether, and in chloroform. The
more soluble sulphate, obtained by neutralising atropine
with diluted sulphuric acid, is used in preference to the
alkaloid. Tt gives a citron-yellow precipitate with gold
perchloride. An alcohol solution of mercuric chloride added
to a erystal or strong solution of atropine causes a precipi-
tate, which becomes red on standing or when boiled. It
powerfully dilates the pupil.

Atropine can be split up into tropic acid and tropine, and
this base, reunited with other acids, forms tropeines. When
combined with oxytoluylic acid, the crystalline homatropine
is produced, and is used as the soluble hydrobromide. It is
a weak atropine, and the solution is preferred by oculists, as
its effects, although as promptly and effectually produced, are
not so inconveniently persistent as those of atropine sulphate.

Actions axp Uses.—DBelladonna and atropine, combined
with glycerin, alecohol or chloroform, which promote pene-
tration, and, applied topically, paralyse sensory nerves, and
hence relieve irritability and pain. Mainly by paralysing
the terminals of the third nerve, they dilate the pupil, and
are serviceable in relieving congestion and inflammation of
the eye, and in facilitating its examination. Atropine is
readily absorbed by mucous surfaces, and exerts its physio-
logical effects on the organs with which it is brought into
contact. Toxic doses, after stimulating, paralyse the spinal
cord, brain, and medullary centres, causing irregular move-
ments and delirium, with coma from impaired respiration,
and kill by asphyxia. Medicinal doses stimulate respiratory
and cardiac action, and hence combat collapse, respiratory
depression, and poisoning by ptomaines. They antagonise
spasm, are used both topically and internally in cases of
intestinal and urinary colic and in constipation. They
diminish the secretion of the salivary, sweat, mucous and
mammary glands, but not of the kidneys, by which
atropine is quickly exereted unchanged.
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medulla. The vaso-motor medullary centres, as well as the
peripheral vaso-motor ganglia, are stimulated by small, but
paralysed by large doses. Small doses consequently raise
blood-pressure and temperature. Continued use does not
confer any tolerance as occurs with opium or arsenie.

Belladonna resembles hyoscyamus and stramonium, but
is more active. It is allied to opium in its antispasmodic
and anodyne effects; but the distinctions between the two
are marked and various. Large but not lethal doses of
belladonna or atropine paralyse the centres of the medulla
and cord, and produce delirium, restlessness, and continued
movements; while similar doses of opium or morphine
paralyse more particularly the brain centres and cause
coma. Belladonna paralyses the vagus and inhibitory
ganglia of the heart, and hence accelerates the pulse, while
opium slows it. Atropine stimulates, while morphine de-
presses the respiratory centre. Atropine dilates, morphine
contracts the pupil. The secondary effects of belladonna
ally it to hemlock, which it also resembles in dilating the
pupil, and paralysing the ends of sensory nerves. Atropine
has no direct physiological antagonist, but morphine,
caffeine, Calabar bean, prussic acid, and pilocarpine oppose
some of its actions. Methyl and ethyl atropine, although
paralysing the ends of motor nerves and retaining the
specific effects of atropine on the eye, heart, and respiratory
centre, have no tendency to tetanise.

Toxic Errects.—Horses were subjected to experiment by
Hertwig. Twenty received four to six ounces of the dry
pulverised herb, with meal and water, in four separate doses,
at intervals varying from four to eight hours. In four or
five hours, and on the succeeding day, he observed dulness,
languor, uneasiness, dilated pupils, and a feverish mouth ;
inappetence, impaired digestion, gas abundantly evolved
from the stomach and intestines. The pulse about 90, was
small, hard, and scarcely perceptible; breathing was short,
quick, and accompanied by flapping of the nostrils; sensi-
bility slightly diminished, but no drowsiness. Some of the
cases exhibited abdominal pain; others imperfect power in
the hind extremities; others terminated fatally in thirty to
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dryness of the mouth, yawning, restlessness, and nervous-
ness. The animal was confused, misjudged distances, and
appeared under the influence of illusions; the membrane of
the eye was injected. Occasional hiccough, tremulousness,
and twitching of the superficial muscles continued for four-
teen hours, when the symptoms gradually declined ; but the
pupils remained dilated for twenty-four hours, Urine was
frequently voided, and in increased amount; the mucus
of the bowels and the bile were slightly augmented, the
skin and the respiratory functions were not disturbed. (Old
Vegetable Newrotics, 1869.)

These and other experiments by Dr. Harley demonstrate
that the maximum stimulation of the heart results from
doses insufficient to produce nervous excitement. Medicinal
doses seem to dull the cerebro-spinal nervous system, but
over-doses cause increased sensibility to external impres-
sions, wakefulness, and, in extreme cases, delirium.

Majors Fred. Smith and Charles Rutherford, of the A.V.D.,
experimenting on healthy horses with liquor atropine sul-
phatis, containing one grain of the alkaloid to 100 of water,
injected into the chest quantities ranging from 15 to 30
minims without producing any notable effects. Injections
of 30 to 60 minims reduced the pulse two or three beats,
but had scarcely any effect on the pupil. Injections of 120
to 180 minims slightly slowed the pulse and rendered it
softer, and increased the size of the pupil. Most of the sub-
jects wer> quiet, some slightly sleepy, but all easily roused.
Two experiments were made by introducing intratracheally
# grain of atropine sulphate, which caused immediately
a gulp and cough ; but the only further effects were, dryness
of the mouth and slightly increased fulness and quickening
of the pulse, which continued for about three-quarters of an
hour.,

Cattle, according to Hertwig, are as susceptible to the
action of belladonna as horses. He states that two to four
ounces of the root caused in cows violent symptoms, lasting
forty-eight hours, and that large doses are dangerous.

Dogs receiving full doses of belladonna exhibit less marked
cerebral, but more pronounced and prolonged cardiac effects
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so remarkable in dogs and cats. Rabbits require 15 grains
of green extract to poison them, pigeons 2 grains. The
mydriatic action is much less marked in rabbits than in
dogs or cats, and is scarcely noticeable in birds.

The post-mortem appearances are those of asphyxia. The
blood is dark-coloured, and coagulates slowly ;: the ventricles
are generally empty and firmly contracted.

The antidotes consist of the administration of aleohol,
ammonia, strong coffee, and morphine or pilocarpine. Sub-
cutaneous injection of caffeine is recomimended for human
patients, with the cautious use of eserine, and artificial
respiration (Brunton). Stupor, if impending, is combated
by moving the animal about, or by the galvanic battery. As
atropine is rapidly eliminated in the urine, recovery usually
results if dangerous symptoms can be relieved, and life pre-
served for a few hours. Where urination is difficult, the
catheter should be used.

Mepiorvar  Uses.—Stimulating the respiratory centre,
abating excessive mucous secretion, combating spasm of
involuntary musecles, and soothing irritability, belladonna
and atropine are serviceable in catarrh, pharyngitis, laryn-
gitis, and bronchitis in all patients, and are used in the
several forms of inhalation, spray, electuary, and hypodermic
injection. In influenza in horses, they besides beneficially
stimulate the weakened heart. Professor Robertson pre-
sceribed belladonna, with small doses of aconite, in the acute
stages of respiratory diseases in horses; but it is chiefly
indicated in the second stages, when secretion is over-
abundant, swallowing diffieult, and the throat irritable.

The noisy respiration accompanying some cases of catarrh,
and the loud, prolonged, spasmodic cough of laryngitis, are
usually relieved by its use. Along with ether or ammonium
carbonate, belladonna abates the distressed breathing and
cough occurring in bronchitis, as well as in distemper of
dogs.

Paralysing involuntary muscles, belladonna and atropine
control palpitation, especially when depending upon cardiac
strain, and in such cases are given internally, while bella-
donna plaster is applied externally. In cardiac syncope they

-
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solutions containing grs. ij. to grs. iv. to the ounce of distilled
water are employed, and are sometimes conjoined with coeaine.
They prevent prolapse of the iris, or restore it to its normal
position in lesions of the cornea, or in perforating uleer,
which is frequent in dogs. In iritis mydriatics relieve conges-
tion, and prevent or break down adhesions between the iris
and the capsule of the lens, in such cases being generally
alternated with myotics.

External topical applications often increase the effects
produced by internal administration, helladonna plasters
being applied to the spine in tetanus, to the loins in
irritation of the kidneys or bladder, and to the throat in
spasmodie cough. Belladonna and atropine diminish con-
gestion, irritability, and pain in wounds, glandular swellings,
and injuries of the wsophagus, in rheumatism, and in those
hyper-sensitive conditions of the skin and muscles which
sometimes occur in horses and hounds from severe exertion,
To secure these results active preparations should be applied
or deeply injected, as near as possible to the painful spot.
For the removal of rheumatic and neuralgic pains and old-
standing neuroses, in addition to local applications, one or
two full doses are administered, and the occurrence of
restlessness, dilatation of the pupil, or other slight symptoms
of poisoning should cause no alarm. In many of these cases
belladonna is conjoined with opium or chloral, occasionally
with aconite. In cases of emergency atropine sulphate,
administered hypodermically, is preferable to any belladonna
preparation.

Doses, etc.—Of the dried leaves horses and cattle take
3iv. to 3j.; dogs, grs. v. to grs. x. The plant is seldom,
however, used in the ernde form.

An active green extract is made by the B.P. process, by
which 100 lbs. fresh leaves and young branches yield 6 to
7 1bs. of extract. The dose for horses is 3j. to 3ij.; for cattle,
3ij. to 3iv.: for sheep, grs. x. to grs. xxx.; for dogs, gr. i. to
grs.’v. In catarrhal and influenza cases the extract is
frequently preseribed with alcohol, ether or camphor. A
convenient electuary is made with liguor ammonii acetatis,
camphor, and treacle. Professor Robertson used an electuary
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feet. The stalks, leaves, female tops, fruit, and exuding resin
are used in making the extract, the preparation generally
prescribed. The most active extract is stated to be obtained
from the resinous juice, canmabin or churrus, which,
although exuding from various parts of the plant, appears
to be more potent when got from the female flowering tops.
Churrus, mixed with tobacco and treacle, is smoked in the
East as an intoxicant, producing dreamy narcosis. The
larger leaves and fruit, with adhering resin, constitute bhang,
which is sometimes given to horses on long journeys
Gunjah consists of the leaf-stalks, with adhering brown
leaves, dried, flowering, and fruiting tops and resinous
exudate. Haschisch is an Arabian preparation obtained
from the tops of the female plants after flowering. In India,
bhang and gunjah are given to wvicious horses when being
shod, or when undergoing surgical operations.

Indian hemp, for pharmaceutical use, oceurs in compressed,
rough, dusky green masses, consisting of the branched
upper part of the stem bearing the leaves and pistillate
Hlowers or fruits, matted together by a resinous secretion.
The upper leaves are simple, alternate, 1-3-partite, the
lower are opposite, and digitate. The fruit is one-seeded,
and supported by an ovate-lanceolate bract (B.P.). The
composition of cannabis indica is still uncertain, but the
following constituents have been obtained :—

Cannabin, a glucoside; cannabinol, an oil which is said to
be the active principle; cannabene, a volatile oil; tetano-
cannabine, and a resinous body camnnabinon, insoluble in
water, soluble in aleohol, ether, chloroform, fats, and volatile
oils.

The extract is directed to be prepared by exhausting
Indian hemp in coarse powder, with aleohol (90 per cent.),
by percolation, and evaporating the percolate to the con-
sistence of a soft extract (B.P.).

. Acrions anp Uses.—Indian hemp is a deliriant-narcotic,
hypnotic, anodyne, and antispasmodic. Bhang is used in
India by all classes as a pick-me-up, and in larger amount to
induce pleasing, dreamy narcosis. Similar effects are stated
to be produced in horses ; the flagging appetite is improved,
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seeds have a central scar or hilum on one surface, are
covered with short satiny hairs, have an intensely bitter
taste, and are tough and horny. Nux-vomica contains two
poisonous alkaloids—strychnine and brucine—each present
to the amount of about one per cent. ; the soluble, amorphous
strychnic or igasuric acid, which is allied to malic acid;
sugar, fat, loganin, and igasurine.

Strychnine (C,,H,,0,N,) is prepared by splitting the nux-
vomica seeds, steaming and reducing them to powder, which
is digested with spirit and water. The spirit is recovered
by distillation. To the watery extract lead acetate is added,
which precipitates acid and colouring matters. The filtered
solution is treated with ammonia, which precipitates the
alkaloids.

Strychnine occurs in trimetric prisms, is colourless and
inodorous ; it requires for solution 5760 parts of cold water
and 2500 parts of hot water, but its intensely bitter taste is
appreciable even when diluted with 30,000 parts of water.
It is soluble in 150 parts of spirit, and in 6 parts of chloro-
form, and nearly insoluble in ether, It is not coloured
by mnitric acid, and leaves no ash when burned with free
access of air. It forms crystalline, colourless, intensely bitter
salts, of which the hydrochloride is official.

It is readily recognised. On a white plate a crystal is
dissolved in pure sulphuric acid without change of colour,
but when the dissolved alkaloid is made to mingle with a
drop or two of an oxidising solution, such as that of potas-
sium permanganate, there is produced a characteristic violet
coloration, Its extreme bitterness, and the tetanic spasms
produced in frogs and other small animals by solutions con-
taining the ,g4th part of a grain are valuable corroborative
tests.

Brucine or Bruena (C,H,N,0,.4H,0) is associated with
strychnine in the seeds. It occurs in colourless prismatic
crystals; is almost as bitter as strychnine, but is more
soluble in water. It is reddened by nitric acid and chlorine.
Strong sulphuric acid colours brucine a rich rose, but on
adding potassium permanganate, the play of colours observed
with strychnine is not produced.
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cause muscular twitching, hypermsthesia, greater acuteness
of the special senses, and clonic convulsions. The extensor
muscles usually overcome the flexor muscles, producing
opisthotonos. Death results from asphyxia, occurring
during a spasm, or from paralysis and collapse, oceurring
during a period of relaxation. Strychnine is absorbed
rapidly from the small intestine and rectum, and still more
rapidly from the bronchi and cellular tissues. It has been
detected in the spinal cord, brain, liver, spleen, and blood.
It is tardily excreted unchanged, or as strychnmic aeid,
in the urine, in which it has been found an hour after ad-
ministration, and has also been detected forty-eight hours
later. Owing to its slow elimination strychnine should be
regarded as a cumulative medicine.

Toxic Acrions.—Poisonous doses within a few minutes
produce in all animals trembling and twitching of voluntary
and also of involuntary museles, and violent spasms, usually
lasting one to two minutes, gradually becoming more frequent
and severe: and from their involving the glottis, diaphragm,
and other muscles of respiration, cause death, usually by
asphyxia. The symptoms (and mode of death) resemble
those of tetanus, but are suddenly developed, intermittent,
and more rapidly fatal. The temperature is raised some-
times two degrees.

The several classes of animals differ in their susceptibility
to the actions of strychnine. Horses and cattle are not so
readily affected as men and dogs. Poultry are said to be
less easily affected than other birds; while guinea-pigs and
some monkeys seem quite insusceptible to its action, at
least so long as it is given by the mouth (Dr. H. C. Wood,
Treatise on Therapeutics).

Horses after swallowing six grains of strychnine had twitch-
ing of the muscles, and were poisoned by twelve grains in
about twelve minutes (Tabourin). Five grains in bolus pro-
duced, after six hours, abdominal pain, laboured breathing,
acceleration of the pulse from 42 to 60, excitement when
touched, and tetanic spasms. Twelve hours later the pulse was
96, and subsequently rose to 120. Blood-letting and fomen-
tations gave no relief, and in a convulsive paroxysm the horse
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Two minutes later she died quietly. Much smaller doses
are fatal when strychnine is quickly absorbed. When
given hypodermically, Kaufmann states that the toxic dose
for cattle is five or six grains. Tabourin records the death
of a cow in twenty minutes from four grains placed in the
areolar tissues.

Sheep are destroyed by half an ounce nux-vomica in
about thirty minutes, but goats appear to be less susceptible.
Pigs were violently convulsed by fifty grains of nux-vomica
(Tabourin), and poisoned by % to § grain of strychmine
( Kaufmann).

Dogs are destroyed in two minutes by gr. § strychnine,
and in twelve minutes by gr. ! (Christison). An English
terrier was poisoned in twenty-four minutes by gr. 1; a
greyhound in one hour and a half by grs. iij.; another
greyhound in thirty-three minutes by gr. ss. (Dr 8.
Macadam). Kaufmann fixes the toxic dose at § to 1
grain. Dogs have been poisoned with grs. viij. of nux-
vomica, and cats with grs. v. Dogs moan and whine, are
uneasy, nauseated, sometimes vomit, tremble, have muscular
twitchings and general spasms, during which the head is
drawn upwards and backwards, and the rectal temperature
1s raised 2° to 4° Fahr. The tetanic convulsions continue
one to two minutes, cease for several minutes, but recur with
increased force until death results.

Post-mortem appearances vary with the severity and dura-
tion of the case. Asphyxia renders the blood dark-coloured
and unusually fluid ; there is venous engorgement ; congestion
of the lungs and of the cerebral and spinal meninges ; dila-
tation of the vessels of the medulla, and sanguineous
extravasation into the grey matter. When the patient has
survived for several hours, the intestines occasionally present
patches of redness and congestion. Where spasms have
been severe and rapidly fatal, the left side of the heart is
firmly contracted, and contains little, if any, blood. The
tetanised muscles quickly undergo wigor mortis, which
sometimes continues longer than usual. In dogs destroyed
with 1 grain of strychnine, I found the bucecal mucous
membrane blanched ; the left auricle, and also the intes-
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Nux-vomica and strychnine are prescribed in paralysis,
whether of the limbs, intestines, or bladder. They are most
beneficial in chronic motor paralysis, caused by irritation or
congestion, but are unsuitable in cases accompanied by
hemorrhage and compression. They frequently relieve
paresis resulting from falls or other injuries, from lead-
poisoning, influenza, acute indigestion, or rheumatism, It
has been stated that paraplegia, even when depending upon
softening or wasting of nervous textures, may sometimes be
arrested by strychnine dilating the capillaries, determining
a fuller stream of blood, and promoting nutrition. Strych-
nine, subcutaneously injected, has been recommended for
roaring. French veterinarians preseribe it in amaurosis.

Cerebro-spinal meningitis, probably from climatic pecu-
liarities, is greatly more common in America than in Great
Britain. Often it occurs as an epizootic. Mr. Alex. Lockhart,
New York, informed me that he has seen two hundred
horses almost simultaneously affected in one tram-car stud,
and has had eighty patients in slings at one time. It attacks
horses of all sorts, and under every description of manage-
ment. Blood-letting and physie, he believes, hasten and
increase mortality ; under such reducing treatment half the
cases die. It is unsafe to give more than half a dose of
physic; oil is preferred to aloes. Although the cerebral
form is very hopeless, Mr. Lockhart assures me that 95 per
cent. of the patients able to stand recover if at once treated
with a grain of strychnine, repeated twice or thrice a day.
In these cases Professor Robertson recommended Easton's
syrup.

In cattle practice, nux-vomica and its alkaloids are used,
in indigestion and in chronic paralysis. Mr. David Aitken,
Loughborough, who prescribed them with success, informed
me of several typical cases. Two bullocks suffered from
chronic paralysis, one had to be carted home from the grass
field. He was dull; his pulse 55, and rather weak; his hind
extremities and tail had lost their power of movement, their
sensation was impaired; the sphincter ani was relaxed, and
both fweces and urine were passed involuntarily. Purgative
medicine was given, and operated next day, without, how-
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movements. Kaufmann mentions that a single full dose
reduces the pulse of the dog from 100 to 40 beats per minute.
Professor Thomas Fraser believes that its action on the
heart is threefold—(1) it stimulates peripherally the cardio-
inhibitory branches of the vagus; (2) it depresses the cardiac
motor ganglia; and (3), in large doses, it paralyses the car-
diac muscular fibres. Respiration is temporarily quickened,
apparently from stimulation of the vagi in the lungs, but in
fuller doses is slowed from paresis of the medullary respira-
tory centre. Moderate doses stimmulate the liver, the invol-
untary muscles of the bronchial tubes, uterus, and bladder,
and increase gastric and intestinal peristalsis, quickly
causing free and fluid evacuations from the bowels, and
besides, inducing in man and carnivora retching and vomit-
ing. The secretion of saliva, sweat, and mucus is increased.

Poisonous doses disturb voluntary motility and paralyse
the spinal cord, the posterior column being affected earlier
and more fully than the anterior. Hence results the char-
acteristic curare-like paralysis affecting motor and reflex
functions, which, involving the medulla, kills by respiratory
arrest (Brunton). According to Professor Fraser, death
sometimes results from cardiac paralysis, the heart stopping
in diastole. Convulsions occasionally occurring from the
use of the bean and commercial physostigmine are due to
the presence of calabarine. The brain in most animals
appears to be irritated, cats and guinea-pigs poisoned
exhibiting cerebral excitement, becoming timid, and run-
ning wildly about. It is rapidly absorbed and quickly
excreted mainly in the bile, saliva, and gastro-intestinal
fluids.

Between physostigmine and its analogues interesting
points of contrast are noted. It resembles pilocarpine in
its action on the heart, eye, and glandular secretions, but it
does not cause such profuse flow from either the salivary
bronchial, skin, or intestinal glands. Physostigmine pro-
bably induces secretion by acting on the secreting cells,
while pilocarpine,and also muscarine and nicotine, stimulate
the peripheral endings of secretory nerves. While physo-
stigmine causes intestinal movements by contracting the
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or about ‘005 gramme per kilogramme of body-weight,
according to Friohner, are restless, paw with the fore feet
neigh, and exhibit timidity and excitement, the pulse rises
to 90-96, temperature is increased, salivation oceurs, the
bowels are frequently moved, and the pupil dilated. After
fifty minutes the animal is in a state of frenzied excitement,
with greatly augmented reflex activity. Two hours elapse
before these effects disappear. In cows like effects were
produced by hypodermic injection of similar doses. One
drachm is stated to have produced excitement bordering on
madness, and continuing for four hours, but gradually pass-
ing off, and leaving no injurious effects.

In dogs, doses consisting of 015 to ‘02 gramme per
kilogramme of live-weight produce psychical excitement,
muscular spasms, rhythmical contractions of the skeletal
muscules, tetanic and clonic spasms, epileptic fits, rolling,
loss of co-ordination, and dyspnea. The spasms and more
prominent symptoms do not, however, occur when potassinm
bromide, ether, or amyl-nitrite have previously been given.
Large doses paralyse the central nervous system, implicating
first the brain, then the corpora quadrigemina, the spinal
cord, and lastly, the medulla, Injected hypodermically,
twelve to fifteen grains kill small dogs in ten minutes
(Hobday). .

MepreiwaL Uses.—Cocaine hydrochloride is a convenient
and effectual local anesthetic. Its effects are confined to
the skin or mucous surface moistened with it, are more easily
regulated than those of ether spray, are unaccompanied by
pain, and may be kept up for considerable periods without
injuriously aftecting the nutrition of the parts. Ansmsthesia
may be produced within five minutes, and, when insensibility
is secured, ;i usually continues for twenty to thirty minutes.
For application to the skin cocaine should be dissolved in
oil of cloves which ensures deeper penetration. Twenty
minims of a 4 or 5 per cent. solution dropped into the eye
within ten minutes diminish sensibility, so that a thorough
examination can be made of the organ; the irritability and
pain of conjunctivitis, iritis, and ulceration of the cornea are
abated ; chafl or other foreign bodies imbedded in the cornea
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composed of one part acoin, eight parts of sodium chloride,
and a thousand parts of distilled water. ‘Tropacocaine,
employed as the hydrochloride, occurs with cocaine and
other bases in Java coca leaves, and is prepared synthetically
by Liebermann. It is a white crystalline powder readily
soluble in water. Used in solution (2 to 3 per cent.) it is
a powerful local anwesthetic, more rapid and less toxie than
cocaine. The hydrochlorides of alpha-eucaine and beta-
eucaine are also employed as substitutes for cocaine.
Eucaine-a is soluble in ten parts of water and is not
decomposed on boiling. As a local anmsthetic it is seldom
used in eye cases owing to its irritant action on the
conjunctiva. Hucaine-b is more active and much less toxic
than cocaine, Readily soluble in water it is free of irritant
action. Solutions can be sterilised by boiling without
undergoing decomposition. A 2 per cent. solution is
employed as a local anwmsthetic for minor operations.
Solutions of 5 and 10 per cent. have been used. A mixture
of equal parts of eucaine-band cocaine has been recom-
mended as the best and safest local anwmsthetic.

Orthoform (methyl-para-amido-meta-oxybenzoate), another
cocaine substitute, occurs as a white, odourless and tasteless
powder, slightly soluble in water. According to Guinard
and Souliere, Orthoform is more analgesic than anwmsthetic.
Applied to wounds only a small part is dissolved by the
discharge. Absorption does not occur or is exceedingly
slow, so that local applications may be regarded as non-toxie.
When swallowed, or injected subcutaneously, it is quickly
absorbed and acts as a powerful nerve depressant, blood
pressure being lowered and heart action and respiration
much increased. Large doses given to dogs, hypodermically
or by the mouth, cause nausea and vomiting. Orthoform is
employed as a local anwsthetic; and as an anodyne and
antiseptic in powder or in ointment (10 to 20 per cent.)
made with lanoline. Mixed with collodion it is used as an
antiseptic adhesive protective for small wounds. The hydro-
~chloride (soluble in nine parts of water) is not generally

applicable for ophthalmic or subeutaneous use (Newer
Remedies, 1899).
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specimens of pilocarpine hence interferes with their
characteristic actions.

GeneraL Actions.—Pilocarpine stimulates the peripheral
terminations of efferent nerves going to glands and to
involuntary muscles, and also excites the nerve centres
presiding over secretion. In the lower animals secretion of
saliva is early and prominently increased. —Horses sub-
cutaneously injected with three to four grains in two or
three minutes are freely salivated; within one hour three
and a half pints of saliva have been collected; during the
next hour about half that quantity, but an hour later the
secretion was nearly normal (Kaufmann). The nasal and
lachrymal secretions are augmented. So much bronchial
muecus is outpoured that a distinct réile is audible, and in
poisonous doses the accumulation of fluid and cedema of the
membrane cause dyspneea, which is sometimes fatal. The
intestinal glands are stimulated, rendering the dejections
more abundant, soft, and shortly semi-fluid. Small and
moderate doses increase the secretion of urine, and also of
milk. In man pilocarpine produces profuse sweating, but
in the lower animals even full doses only render the skin
moist. By its stimulation of the skin growth of hair is said
to be encouraged (Frihner).

Pilocarpine temporarily stimulates the peripheral termina-
tions of the efferent nerves distributed to involuntary muscles,
and secondarily, and especially in large doses, paralyses them.
(Given by the mouth, or injected locally, the circular fibres
of the iris are contracted, but frequently the pupil is sub-
sequently dilated. The musecles of the stomach and intestines
are in a state of active peristalsis, oceasionally accompanied
by vomiting, colic, and diarrhea. The bladder contracts,
and urine is passed at short intervals. Contractions of the
uterus and movements of the spleen are also produced.
After slight and temporary stimulation, heart action is
slowed and blood-pressure lowered. The temperature, which
at first rises, subsequently falls several tenths of a degree.
Frishner states that a single dose in from two to four hours
will reduce the weight of a horse by forty to sixty pounds.

Horses receiving two to four drachms of the leaves infused
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powerfully intestinal glandular secretion, had much less
effect on intestinal museular fibre, and two to four times the
dose is stated to be required to produce purgation in cattle
(Jour. of Comp. Path. and Therap., 1889).

Dogs and cats are more sensitive to the drug than horses
or cattle. A dog of 25 lbs. weight was prostrated for two
days by three-quarters of a grain, and Frohner records that
this dose killed by pulmonary edema a dog weighing 132 1bs.
Half a grain caused profuse salivation, continuing for six
hours, and increased action of the bowels and kidneys.
Half a drachm to a drachm of the leaves, infused in water,
produced in English terriers, of 20 to 25 Ibs. weight, abundant
salivation, but no notable diaphoresis. The physiological
antagonist of pilocarpine is atropine, which arrests glandular
secretion and paralyses the nerve endings of involuntary
muscles. It is hence the appropriate antidote in poisoning
by pilocarpine.

Meprcwal Uses.—The prompt and general eliminative
action of pilocarpine has suggested its use for the absorption
of pleuritic and other effusions, and the removal of produets
of tissue waste. It has been prescribed for rheumatism,
especially when affecting muscles, and in chronic eczema.
Kaufmann testifies to its value as an expectorant in catarrh,
pneumonia, and complaints resulting from exposure to
cold. In such cases it may be usefully combined with
other expectorants. Friedberger and Frihner advise its
subeutaneous injection in acute brain inflammation, hydro-
cephalus, and laminitis. In nephritis it beneficially removes
by other channels the albuminoid waste usually got rid of
by the kidneys. In virtue of its increasing alike intestinal
secretion and peristalsis, it is serviceable in torpidity and
obstruction of the bowels, and may even relieve volvulus
and invagination. In these gastro-intestinal cases it is
conjoined with physostigmine, which stimulates muscular
contractions more powerfully than pilocarpine.

Doszs, ete.—Of the fresh leaves, horses or cattle take 3ij.
to Biv.; sheep, pigs, or large dogs, 3ss. to 3i., given as an
infusion. But pilocarpine nitrate or hydrochloride is more
certain and effective, and is prescribed, hypodermically or
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ness, it causes salivation and redness. Introduced into the
stomach and bowels, it induces irritation and nausea; in
carnivora, vomiting, colic pains, and diarrheea. It is absorbed
slowly, and contracts muscular fibre, notably of the heart
and arterioles. Properly regulated doses strengthen and
prolong the cardiac diastole, both auricles and ventricles are
more fully dilated, systole is more vigorous, and conse-
quently the heart is more perfectly emptied. The muscular
fibres of the arterioles have their tonicity increased. Blood-
pressure accordingly is raised. Such doses, while increasing
the volume of the pulse, diminish the pulse-rate of healthy
horses three to five beats, and of dogs ten to fifteen beats
per minute, and these effects last from six to twelve hours.
The action on the heart is more notable on the dog and
sheep than on the horse and ass.

The action on the circulation is divided by Schmiede-
berg into the following four stages, and this division has
been adopted by Dr. Lauder Brunton —

(1) Medicinal doses cause a fuller stream of blood tu be
thrown into the circulation, blood-pressure rises, the pulse is
usually slowed, but increased in volume. These effects,
depending chiefly on contraction of muscular fibre, are
intensified by stimulation of the vagus roots in the medulla,
and of the nerve-endings in the heart itself.

(2) Continued rise of blood-pressure. The pulse, pre-
viously slowed from stimulation of the vagus roots and
cardiac nerve-endings, owing to paralysis of the vagus end-
ings, now becomes quickened.

(3) Larger or more frequently repeated doses inerease or
maintain the high pressure, and gradually cause direct
cardiac paralysis, inducing irregularity of the heart action
and pulse rate.

(4) Still larger doses produce rapid fall of blood-pressure,
sudden stoppage of the heart, and death. The heart usually
stops before the respiration.

Neither digitalis nor digitalin has any direct action on the
brain or spinal cord, nor any marked effect on sensory or
motor nerves. They temporarily quicken, and more notably
and permanently slow, respiration. By increasing general
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and tone to relaxed capillaries, rendering the quick, weak
irregular pulse-beat slower, stronger, and steadier. Diffi-
culty of breathing and dropsical effusion resulting from
imperfect action of the heart are usually relieved, and
general as well as cardiac nutrition is improved. In such
cases digitalis is usefully conjoined with potassium chlorate
or nitrate, or with alechol, or ether. Palpitation in horses
resulting from unwonted over-exertion, or from fast work
performed shortly after a full meal, occasionally persists for
several days; the violent, irritable impulse of the heart,
accompanied by lifting of the flanks, comes in paroxysms;
repeated doses usually control such inordinate, tumultuous,
functional disturbance. In the more violent of these cases
Professor Robertson conjoined with the digitalis small doses
of aconite, and in other cases preseribed it with belladonna.
In dilatation of the heart, with insufficiency of the mitral
valves, carefully regulated doses of digitalis abate the
dyspneea, cold extremities, venous pulse, and cedema. In
dilatation or hypertrophy of the left ventricle—ecommon
in hard-worked, aged horses—even when accompanied by
slight valvular disease, the full, strong, intermittent pulse
is usually moderated, its unduly forcible impulse quieted,
and the breathing relieved by digitalis. In such cases of
hypertrophy, when the pulse is full and strong, one or two
small doses of aconite may first be tried.

In pericarditis, after the more acute symptoms have been
subdued by salines, digitalis frequently lessens the embar-
rassed breathing and the friction sound. In endocarditis,
occurring occasionally in cattle, it renders the heart-beat
more regular, and gives fulness to the small thready pulse.
QQuieting and regulating cardiac action, and contracting
arterioles, it is recommended in hamorrhage, especially
from the lungs and stomach.

In equine pneumonia, especially in the second stages
digitalis frequently relieves engorgement, probably by pro-
pelling blood in fuller stream into the abdominal and other
vessels. Promoting circulation, it moreover aids arterialising
of blood, and hence is also useful in congestion and purpura.
It is a frequent constituent of cough mixtures.
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The infusion is made by digesting for fifteen minutes
60 grains of dried leaves with 20 ounces of distilled water.
The tincture is made by maceration and subsequent perco-
lation of 2} ounces dried leaves with one pint alecohol (60 per
cent.), B.P. It contains 54} grains to the fluid ounce, is
about sixteen times the strength of the infusion, and is the
most suitable preparation for cardiac cases. Horses and
cattle take f3il. to f3iv.; sheep, f3ss. to £3).; dogs, Mij. to
T x.

In commerce four varieties of digitalin are met with—
(1) Homolle’s, or French ; (2) the German; (3) Nativelle's
and (4) digitalin-kiliani. Digitalin is upwards of five hun-
dred times the strength of the tincture, and the dose for the
horse is gr. { to gr. i. The several preparations are adminis-
tered per orem. Even when diluted they are apt to irritate
if given hypodermically or intratracheally. They are not
always of uniform strength ; this depends upon the varying
activity of the plants grown under different conditions, pro-
longed keeping, variations in the method of preparation, and
differing proportions of the active constituents. It is hence
desirable, when using unfamiliar specimens of the drug, or
its preparations, to begin with moderate doses, and narrowly
watch their effects.

STROPHANTHUS

The dried ripe seeds of Strophanthus kombé, freed from the
awns (B.P.). Nat. Ord.—Apocynace:.

The ripened follicles contain upwards of a hundred oval
acuminate seeds, about three-fifths of an inch long and
one-sixth of an inch broad, covered with silky hairs; odour
characteristic, taste very bitter. They contain 8 to 10 per
cent. of an active, bitter, crystalline glucoside, strophan-
thin, which is soluble in water and rectified spirit, insoluble
in chloroform, or ether. Similar seeds are got from the
S. hispidus. A paste prepared from strophanthus seeds is
used in Africa as an arrow poison.

Acrions ANp Uses.—The seeds and their active principle
are muscle poisons. They augment the contractile power,
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salivation, champing of the jaws, movements of swallowing,
and nausea, and cause in dogs and cats vomiting, and in
horses, ruminants, and rabbits retching and eructation of
frothy mucus. The topical irritant action is exerted not
only on the stomach, but sometimes on the bowels, which
are affected by spasms and diarrheea, while the secretions of
the skin and kidneys are also inereased. Within fifteen to
twenty minutes the strength and frequency of the heart-
beats are reduced, and blood-pressure is lowered. These
effects on the circulation appear to depend upon paresis of
the motor ganglia in the heart, as well as of the vagus roots.
in the medulla, and of the vaso-motor centres. From the
impaired circulation, the skin secretion is increased, tempera-
ture is lowered, and general muscular weakness ensues.
Kaufmann records that subeutaneous injection of aconitina,
in moderate doses in dogs, lowered the temperature from
38:5° Cent. to 36:7° Cent.; while intravenous injection in
horses reduced the temperature from 37-4° Cent. to 37:1°
Cent. (Traité de Thérapeutique et de Matitre Médicale
Vétérinaires). Partly from the reduced circulatory force,
and partly from the drug directly depressing the respiratory
centre, breathing is slow and deepened, and exhibits a dis-
tinct expiratory effort.  When large or repeated doses have
been given, cardiac action becomes irregular, and often
quickened, but tension remains low ; the breathing becomes
still slower, shallower, and more laboured ; after every two or
three respirations there is a distinet pause in expiration.
Convulsions, mainly due to asphyxia, sometimes precede
death, which generally results from failure of respiration.
The brain and special senses are unaffected. The pupil,
which in the earlier stages of poisoning is sometimes
dilated and sometimes contracted, during the later stages
remains dilated. Aconite is removed from the body chiefly
in the urine, augmenting both its solid and fluid parts.

Toxic Errecrs.—Aconite exerts tolerably uniform effects
upon all animals, especially when injected hypodermically.
Horses have been poisoned within two or three hours by 120
to 150 minims of Fleming’s tincture, given by the mouth.
Cattle, however, sometimes receive large doses without fatal
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“that, within five minutes after aconite tincture is swallowed
he has repeatedly found the pulse fall from 100 to 70 beats
per minute, and this notable effect is usually succeeded by
gradual abatement of fever and pain (Veferinarian, 1871).
Professor Robertson prescribed in enteritis | v. Fleming’s
tincture, and 3ss. each of camphor and powdered opium in
a pint of gruel (Equine Medicine). Mr. Richard Rutherford
informs me that he finds aconite specially useful in laminitis.
The patient, he urges, should be hobbled and thrown,
especially when all four feet are affected. A full dose,
followed by four or five half-doses, given at intervals of
one to two hours, abates violent cardiac action, fever, and
pain. In acute rheumatism it usually relieves both febrile
symptoms and local pain. Mr. Connochie, Selkirk, in the
treatment of acute rheumatism, after a dose of physie
conjoined with opium, recommends thrice daily, for either
horses or cattle, l|x. Fleming’s tincture and a drachm of
nitre. Repeated small doses are beneficial in the outset of

metro-peritonitis in cattle; and some flockmasters use .

aconite tincture with success during the lambing season,
oiving it with gruel to ewes which have a hard time, begin
to blow, or show febrile symptoms. Conjoined with perfect
quiet and a dose of physic, small doses of aconite have been
used in the earlier stages of tetanus by Mr. Thomas Dollar
and Mr. Macgillivray (Veterinarian, 1871). In small,
frequently repeated doses, either alone or with hemlock, it
usually controls and steadies tumultuous, excessive, or
irregular action of the hypertrophied heart, especially in
plethoric patients. Although administered for other pur-
poses, it frequently leads to the expulsion of intestinal
WOTTIS.

Paralysing sensory nerves, aconite is used externally as a
local anodyne in neuralgic and rheumatic affections, and for
swollen and painful joints. As with other anodynes, it is
more effective in combating irritative than inflammatory
pain. It frequently relieves the itching of dermatitis and
eczematous eruptions in horses and dogs. More rapid
absorption and greater anodyne effect are secured by adding
a little chloroform to the aconite tincture or liniment. The
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or chlorodyne, are sometimes serviceable in dogs. Given in
doses insufficient to cause emesis, or used in horses or other
animals which do not vomit, it promotes secretion of bron-
chial mucus, and hence is serviceable in the dry stages of
catarrh and bronchitis. Mr. Thomas A. Dollar frequently
gives a drachm of powdered ipecacuanha with an ounce of
ammonia acetate solution, in ten ounces of water, repeating
the dose several times daily. Following the practice of
human medicine, American practitioners prescribe it as a
remedy for dysentery, in half-drachm doses, for horses and
cattle, and Professor Robertson also recommended it in these
cases, in conjunetion with opium,

Doses, etc.—Of the powder, as an emetic, dogs take grs. xv.
to grs. Xxv.; cats, grs. v. to grs. xil. ; pigs, grs. Xx. to grs. Xxx.,
given in tepid water, either alone or with half a grain to a
grain of tartar emetic. Mr. Mayhew recommends for the
dog,—ipecacuanha, grs. iv,, tartar emetic, gr. }, with anti-
monial wine, £3). to £3ij., dissolved in tepid water, f3]., and
repeated every half-hour until vomiting takes place. Some
practitioners use Dover's powder, or its pharmaceutical
imitation, made by triturating together one part each ipeca-
cuanha and opium, and eight parts potassium sulphate. Of
this expectorant and diaphoretic, horses and cattle take 3i.
to 3iij. ; sheep, grs. xxx. to 3i.; dogs, grs. x. to grs. xv.; cats,
grs. ii. to grs. v, repeated several times daily, the patient
supplied with plenty of diluents, and kept comfortably
clothed, and in an atmosphere of about 60° Fahr. The wine
is prepared with an ounce of the liquid extract of ipecacuanha
and ten fluid ounces of sherry.

Emetine, when inhaled even in minute amount, irritates
the mucous membrane of the air-passages, and induces
symptoms analogous to hay-fever. Two grains swallowed
by a dog caused violent vomiting, increased secretion of
mucus from the respiratory and alimentary membranes, in-
flammation of the stomach and intestines, stupor, and death
in twenty-four hours (Magendie). It is eliminated by the
mucous membranes and liver, increasing secretion of bile.
Large doses lower temperature, relax voluntary museles, and
kill by cardiac paralysis (Dr. A. E. D. Ornellas, Pharma-
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Toxic Errecrs.—Magendie found that one grain of veratrine
acetate killed a dog in a few seconds when injected into the
jugular vein, and in nine minutes when injected into the
peritoneum. One or two grains swallowed by dogs caused
great uneasiness, nausea, vomiting, violent purging, slow-
ness of respiration, slowness and irregularity of circulation,
extreme prostration of strength, spasmodic twitching, and
subsequently paralysis of the voluntary muscles, especially
those of the extremities, and death from respiratory arrest,
usually amid convulsions. Horses swallowing five or six
grains, or one-fiftth of these doses hypodermically, are sali-
vated, sweat profusely, have trembling of external muscles,
and violent contractions of the gastro-intestinal muscles, with
efforts to vomit. Similar doses in cattle produce emesis.
(Kaufmann). The appropriate antidotes are stimulants,
warm coffee, potassium carbonate solution, and perfect quiet;
tannin, acetate of ammonia, and opium.

Mepicivat Uses.—For its febrifuge and analgesic actions.
it has been preseribed in such febrile diseases as acute pneu-
monia, pleurisy, peritonitis, rheumatism, and laminitis; but
it must be used with extreme caution. In persistent cases
of shoulder rheumatism in horses Friedberger recommends
1 to 1} grains, dissolved in alcohol, to be deeply injected
into the affected muscles daily, beginning with the smaller
amount, and gradually increasing it, intermitting the treat-
ment every fourth or fifth day, and walking the patient
after each injection until the general excitement produced
abates. Kaufmann prescribes it in muscular atony and in
chronic intestinal catarrh. Muller recommends it hypo-
dermically in locomotor paralysis; and Berre considers it
is the best gastric stimulant for cattle.

Externally, the ointment, made with 1 of veratrine, 4 of
oleic acid, and 45 of lard, is used to relieve rheumatic and
neuralgic pains, and as an insecticide,

Doszs, etc.—Horses per orem take gr. i to grs. ij., but
hypodermically not more than gr. i, at least for a first dose;
cattle (hypodermic injection), grs. 2§ to grs. 4 in 60 to 100
minims of alcohol. Dogs take per orem gr. th; hypoder-
mically, not more than gr. J;th, in weak spirit.
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odour; taste bitter and somewhat astringent. It yields 5 to
G per cent. of alkaloids,

The cuprea barks from the Remijia—a genus nearly
allied to cinchona and cascarilla—are now largely imported ;
are dense, with a thin, longitudinally striated epidermis, and
a smooth pale red inner surface; and besides quinine and
quinidine, contain a special alkaloid, cinchonamine, but no
einchonidine (Phillips).

ProperTiES. —The cinchona barks occur in quills, stripped
from the smaller branches, and curled into single or double
rolls, and in flat pieces from the larger branches or trunk.
They are dried in the sun, or on hurdles over fires. Their
colour varies from deep yellow to red-brown, and is deepened
by moisture. They have a faint odour, and a bitter, usually
astringent taste. They are soluble in cold and hot water,
and in aleohol ; their best solvents are alcohol (70 per cent.),
and diluted acids. The tests of quality and value are the
general appearance, fracture, colour, odour, taste, and per-
centage of the alkaloids, which are the active prineciples.

Comrosttion.—Besides ordinary plant constituents—lignin,
starch, gum, resin, mineral matters, with traces of a volatile
oil—ecinchona bark contains (1) a series of active alkaloids
ranging from 3 to 5 per cent.; (2) chinic and chinovie
acids, with which the alkaloids are naturally united, but
which have no very marked physiological actions; (3) tan-
nins, recognised as cincho-tannic acid, constituting 1 to 3
per cent. of the bark, and conferring astringency; (4) a
glucoside, chinovin; (5) a colouring matter, cinchona red.

Qummve (C,,H, N,0,) is present in all the Cinchona and
Remijia barks. It is in the form of sulphate that quinine
is generally preseribed in this country. From a watery
solution of the sulphate the alkaloid may be precipitated by
ammonia. It occurs in delicate acicular crystals, inodorous
and intensely bitter. It requires for solution 900 parts of
cold water, but is readily soluble in aleohol, ether, chloroform,
amnmonia, and diluted acids. It forms colourless, bitter,
crystallisable salts, remarkable, like the alkaloid, for tonic
and febrifuge properties. Quinine and its salts turn a ray
of polarised light to the left. Aqueous solutions, acidulated,
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astringency. They differ only in the degree of their action.
(Quinine is the most powerful and most generally used.
Small doses stimulate, large doses depress the functions of
the organs with which they are brought into contact.

GeneraL Actions.—(Quinine and its salts combine with
albumin, and have antiseptic properties nearly as marked as
those of carbolie, benzoie, and salicylic acids, camphor,
eucalyptol, or chloral-hydrate. One part to 830 hinders, one
part to 625 prevents, development of anthrax bacilli (Koch).
It diminishes fermentation, especially when depending upon
such organised ferments as the alcoholie, lactic, or butyrie.
[t checks oxidation, and lessens protoplasmic and ameboid
movements. Similar antiseptic effects doubtless occur when
quinine is administered, and afford explanation of most of
its curative effects.

Quinine in the mouth, from its bitterness, reflexly in-
creases the flow of saliva. Small or moderate doses
stimulate the stomach and increase appetite; but large
doses impair appetite, and may induce nausea and vomiting,
Its effects on intestinal secretion and movement are
unknown; but it does not increase secretion of bile. It is
absorbed from mucous, serous, and areolar surfaces,
especially when in perfect solution, and its effects are
notable fifteen to twenty minutes later. Small doses
stimulate, large doses depress. Small to moderate doses
reduce the calibre of the blood-vessels, and inerease the
strength of the circulation, but large doses weaken cardiac
action and diminish blood - pressure. Moderate doses
quicken respiration, large doses slow and eventually
paralyse it. Death results from respiratory failure. The
brain functions are stimulated by small, but depressed by
large doses. Sensory and motor nerves are affected only
when the drug is locally applied.

Tissue change is diminished. Experiments on dogs have
shown that less oxygen is taken up, while less carbonic
acid and albuminoid waste materials are excreted. Tem-
perature, notably in febrile cases, is lowered. These effects
may depend upon the antiseptic action of quinine, and may
be connected with its property of increasing the size of the
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septic metritis in cows and ewes, and in lingering cases of
distemper in dogs—their beneficial effects in these and other
diseases probably depending on the action of quinine on
micro-organisms-or their products,  Drachm doses, con-
Joined with iron salts, repeated night and morning, are
certainly the most effectual treatment for purpura. The
sulphate, in doses of 240 to 350 grains, repeated if requisite,
is strongly recommended as a remedy for red water in cattle
( Veterinarian, 1900).

In malarial diseases, which in various regions attack the
lower animals as well as man, no remedies prove so effectual.
Not only do they mitigate the febrile symptoms and cut short
the attack, but full doses, given one or two hours before a
periodical seizure, frequently prevent it. The antiseptie pro-
perties of the drug explain this remarkable power. Mr, R.
W. Burke, A.V.D, has successfully used drachm doses of
quinine in malarial and other fevers affecting horses and
cattle in India, and, where febrile symptoms run high, reports
that the medicine, within an hour after administration, reduces
the temperature 1° to 3°, and when persisted with prevents
its subsequent rise (Veterinarian, 1887). It is often useful
in rheumatism, being given either by the mouth or hypoder-
mically, frequently conjoined with salicylic acid or potas-
sium iodide. Mr. T. A. Dollar has successfully treated cases
of rheumatism and sciatica in horses, which have resisted
other remedies, by hypodermic injection into the affected
museles of half a drachm of quinine sulphate in solution,
and has not found undue irritation or abscess follow the
operation. Like other bitters, when administered with
cathartics, it generally increases their activity. Alternated
with cod-liver oil and iron, quinine is the best tonic for
weakly dogs and those suffering from chorea.

The alkaloids are seldom used as antiseptics for wounds,
but occasionally in the form of spray or gargle are applied to
relaxed or suppurating throat,

Doses, etc.—Cinchona bark is prescribed in the following
doses:—For horses, 3ij. to Biv.; for cattle, 3i. to 3ij.; for
sheep and pigs, 3i. to 3iv.; for dogs, grs. xx. to 3i., repeated
twice or thrice daily for several days. If nausea or vomiting
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practice, but it is better to prescribe a reliable quinine salt
with a salt of iron. The tincture of quinine, made with the
hydrochloride and the tincture of orange, contains one grain
of the salt in 55 minims. The ammoniated tincture of
quinine, made with the sulphate, solution of ammonia, and
alcohol (60 per cent.), contains about one grain in 55 minims.
Quini-chloral, a thick oily mixture of quinine and chloral,
soluble in water and in aleohol, is stated to be superior, as a
microcide, to corrosive sublimate.

SALICYLIC ACID -SALICIN AND SODIUM
SALICYLATE

Acmoum SanreynLicum, A Crystalline Acid, C.H, OH-COOH,
obtained by the interaction of sodium carbolate and
carbonic anhydride; or from natural salicylates, such
as the oils of winter-green (Gaultheria procumbens) and
sweet, birch (Betula lenta). (B.P.)

Salicylie acid was originally prepared from salicin,
a crystalline glucoside obtained from willow and poplar
barks. It can also be extracted from the stems, leaves,
and rhizomes of violets. In these plants, and in the
volatile oils of the winter-green and various Spireas, it
oceurs as a methyl salicylate. But the commercial source
is sodium phenol, through which carbonic acid gas is
passed for several hours. The mixture is raised to
482° Fahr,, the residue is dissolved in a limited quantity of
water, and treated with hydrochloric acid, when salicylic
acid is precipitated, and is subsequently crystallised. Com-
mercial specimens frequently contain cresotic acid.

Prorerties.—Salicylic acid, occurs as a soft, light, colour-
less powder, consisting of minute acicular erystals; but it
may be crystallised in bold four-sided prisms. It is odour-
less, but when inhaled irritates the nostrils. It has a taste
at first sweet, but subsequently bitter. It is soluble in 538
parts of water, 120 of olive oil, 200 of glycerin, 3} of rectified
spirit, 2 of ether, and 8 of lard; and its solubility is in-
creased by admixture with sodium borate or phosphate. Tt
fuses at 311° Fahr, volatilises without decomposition below
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ture. Professor Rutherford found that the acid and its soda
salt, like benzoic acid and benzoates, are hepatic but not
intestinal stirnulants, and render the bile watery. They are
eliminated more quickly in vegetable than in flesh feeders
(Frohner). They are excreted in the perspiration, saliva,
and urine, in which they appear as salicylates, and in com-
bination with glycol, as salicyluric acid. They communicate
to the urine a brown or green coloration, and retard its
decomposition.

Toxic doses are borne better by graminivora than grani-
vora. Frihner records that a healthy horse, weighing 1000
Ibs., received during three days 300 grammes (about 94 ounces).
Slight dyspepsia resulted from irritation of the alimentary
mucous membrane, but no toxic symptoms. A healthy sheep
of 70 lbs. during three days had 50 grammes (1} ounce),
but remained perfectly healthy. The like negative results
also occurred in the case of a sheep o 65 lbs, which
received in three days 65 grammes (2 ounces) of sodium
salicylate. Dogs are not so tolerant; toxic effects were
produced by 1 gramme (1504 grains) for each 5 kilogrammes .
of body-weight. A dog 10 lbs. weight received 0-8 gramme
in repeated doses during six hours; he vomited, had muscular
trembling, and weakness of the hind limbs. A dog of 60
Ibs., had 4 grammes, in divided doses, which caused
weakness and cramp of the hind-quarters. A dog of 10 Ibs.
had 5 grammes sodium salicylate subcutaneously, and ex-
hibited dyspneea, irregular pulse, dilated pupils, dulness,
vomiting, lameness of the hind-quarters, convulsions, and
fatal paresis. A dog of 18 lbs. was fatally asphyxiated
by eight grammes injected into the rectum (Arzneimittel-
lehre fiir Thierdrzte).

Mepreivat Uses.—The acid and its alkaline salts are service-
able in arresting dyspeptic fermentation and diarrheea in
young animals. As bitters they are also gastric tonics. When
administered in cases of gastro-intestinal irritation, the sodium
salicylate, not being irritant, is preferable to the acid.

The salicylate treatment is almost a specific for acute
rheumatism in human patients. It frequently relieves
the pain before the temperature or fever is abated. The
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and with aleohol as an injection in otorrhea. Its antiseptic
cffects are increased by admixture of boracic acid.

Doses, ete.—Horses and cattle take 3iv. to 3viij.; sheep
and goats, 3j. to 3ij.; swine, grs. xxx. to grs. Ix.; dogs, grs. v.
to grs. xv. of the acid, every two to four hours, mixed with an
equal quantity of borax to ensure solubility, and administered
with mucilage or glycerin, in bolus, electuary or drench.
Sodium salicylate and salicin are used in similar amounts.
The larger doses are given in fevers; the smaller, repeated
more frequently, in rheumatism, in the muscular form of
which a solution may be injected deeply into the affected part.

For surgical purposes convenient solutions are made by
dissolving one part each of salicylic acid and borax in
thirty to fifty parts of water., Ointments and liniments are
prepared with one part acid, mixed in a heatéd mortar, with
twenty to twenty-five of vaseline or bland oil. Salicylic
cream, employed as a pigment for surgical wounds, is com-
posed of two parts salicylic acid, and ten parts of glycerin.
The B.P. ointment consists of one part acid, and forty-nine
parts of white paraffin ointment. Lint, cotton-wool, or jute,
soaked in 4 to 10 per cent. hot, watery solution, made with
borax to ensure solubility, absorbs the acid, and is used as
an antiseptic covering for wounds and burns in the same
manner as carbolie, borie, or “ Sanitas’ lint. Being unirritat-
ing, salicylic lint is applied directly to abraded surfaces
without the intervention of any protective. Iron salicylate,
is antiseptic and astringent.

Dithion, or di-thio-salicylate of sodium, a greyish-white
powder, freely soluble in water, is antiseptic and antipyretic.
In foot-and-mouth disease it has been given internally, and
applied externally as a dusting-powder, and as a lotion (2}
to 5 per cent.) to the sores of the mouth, feet, and udder
(Lancet, 1892).

Aspirin, formed by the action of acetic anhydride on
salicylic acid, is a crystalline powder, soluble in 100 parts
water, and in dilute alkalies. It passes through the stomach
unchanged, and in the bowel is split up, salicylic acid being
liberated. It is used as a substitute for sodium salicylate.
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bolus, or electuary. Larger doses, especially in solution, act
as emeties in dogs, cats, and pigs.

Externally, it is used generally as a paste made as for the
table, with tepid water. Hot water or admixture of spirit,
acid, or alkali coagulates the ferment, or impairs its action.
A mustard paste made with water produced, in six minutes,
effects similar to those produced in fifty minutes with
mustard mixed with vinegar. Extra activity is secured by
using black and white mustard seeds, in about equal amount,
ground unmixed with bland ingredients, or by adding to the
paste made from the mustard of the shops a little oil of
turpentine. The freshly-made paste is usually applied
directly to the skin, with friction; after fifteen or twenty
minutes it may be washed off with tepid water, and, if
required, again applied three or four times. Such repeated
moderate external warming is usually more serviceable than
one violent dressing, whether for diminution of congestion,
relief of pain, or even for removal of exudate.

For veterinary patients little use is made of plasters
prepared by spreading mustard upon calico or paper; of
leaves consisting of powdered mustard seeds and gutta-
percha solution spread upon cartridge paper and dried; or
of poultices usually made with equal parts of mustard and
linseed meal, well stirred with four parts of hot water.

A tincture of the essence, in the form of Savary's liquid
sinapism, has been used hypodermically in France. In
chest affections, 15 to 30 drops are injected at three or four
points on each side of the chest. The resulting cedema
appears within ten minutes, but is said to be less painful,
and to cause the patient less disturbance than mustard in
the usual form. No untoward local or general effects are
observed. Such injections have also been used in the neck,
in vertigo, and ophthalmia; under the belly in the gastro-
intestinal forms of influenza ; and also in colie, enteritis, and
umbilical hernia.

The B.P. volatile oil of mustard, distilled from black
inustard seeds after maceration with water, is antiseptic and
antipyretic, and one of the most poisonous of the volatile
oils. Soluble in aleohol, and in fifty parts of water. Rabbits
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the B.P. tincture is prepared with two ounces powdered
ginger to a pint of rectified spirit by maceration and sub-
sequent percolation. A syrup of ginger, made with a strong
tincture and the B.P. simple syrup, is occasionally prescribed.
An oleo-resin, obtained from ginger, and known as gingerin,
may be substituted for ginger in dispensing purgatives.

CINNAMON

CinNaMoMmM1 CorTEX. Cinnamon Bark. The dried inner
bark of shoots from the truncated stocks of Cinna-
momum zeylanicum. Imported from Ceylon, and dis-
tinguished in commerce as Ceylon cinnamon (B.P.).
Nat. Ord.—Laurines,

Cinvamomi OLEuM. The oil distilled from cinnamon bark
(B.P.).

The bark occurs in rolled quills, is thin and brittle, yellow-
brown externally, darker brown on its inner surface, with a
fragrant odour, and a warm, sweet, aromatic taste. Besides
mannite, resin, and other vegetable constituents, the bark
contains tannic and cinnamiec acids, but its aroma and
medicinal properties depend upon the presence of about
one per cent. of a volatile oil (C,;H,OH), which, when fresh,
is bright yellow, but becomes cherry-red when kept. Its
eonstituents are eugenol (also found in cloves), cinnamic
aldehyde, and a terpene. An inferior oil is extracted from
the leaves.

Actions anp Uses.—Cinnamon bark is aromatic, carmina-
tive, and astringent, and is used for flavouring,

The oil resembles that of anise, caraway, coriander, pepper-
mint, and of other Umbellifers and Labiate. It is antiseptie,
carminative, stimulant, and hsemostatic, and is useful in all
animals affected with indigestion, flatulence, or diarrhcea. Mr.
Richard W. Burke, A.V.D,, thus testifies to its merits: ‘After a
long trial I have found there is no more efficacious remedy in
the treatment of diarrheea in the dog, especially in that form of
the disease which is noticed during the rains in India. It will
check diarrhea when opium, chlorodyne, and other remedies
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tincture is made with an ounce of the root in powder
(No. 40) to a pint of alecohol (70 per cent.). Watery infu-
sions can be of little efficacy, for neither the arnicin nor
volatile oil is soluble in water. Arnica opodeldoc consists of
white soap four parts, rectified spirit ten; tincture of arnica
five and camphor one. It is used as a local stimulant.

ANISE

Axist Fruerus. Anise fruit. The dried ripe fruit of Pim-
pinella Anisum. Nat. Ord.—Umbelliferze.

OLEuM ANist. Oil of Anise. The oil distilled from anise
fruit: or from the fruit of the Star anise, Illicium

Yerum (B.P.).

The natural order Umbelliferse yields many aromatic
fruits, such as anise, caraway, coriander, dill, and fennel, as
well as the aromatic gum-resins, asafwetida, galbanum, and
ammoniacum. These aromatic umbelliferous fruits, like the
fruits, leaves, and other parts of various plants of such orders
as the Myrtacew, Labiate, and Coniferz, owe their medicinal
value chiefly to their yielding volatile oils. These oils
possess certain properties and actions in common, and the
student should be familiar with their group characters.

Volatile oils are readily diffusible; their in-contact effects
are produced, not only when they are applied topically, but
when they are absorbed and distributed in the blood stream.
When concentrated they are local irritants; when diluted
they paralyse peripheral nerve-endings, and hence are
anodyne, carminative, and antispasmodic. They are also
expectorant, antiseptic, and parasiticide. When absorbed
they stimulate circulation and secretion. As with other
stimulants large doses paralyse the heart. They reduee
inordinate reflex activity of the spinal cord. They are
eliminated chiefly—(1) by the respiratory mucous mem-
brane, increasing bronchial secretion, and counteracting
septic conditions of the membrane; and (2) by the kidneys,
in moderate doses producing diuresis and antisepsis through-
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JUNIPER

Oreum Junipert.  Oil of juniper. The oil distilled from the
full-grown, unripe, green fruit of Juniperus communis.

SPIRITUS JUNIPERL. Spirit of Juniper. A solution of the
oil in aleohol (90 per. cent.) (B.P.). Nat. Ord—Conifera.

The junipers are shrubby evergreen trees, growing in most
temperate countries. Their leaves are dark-green, linear
and arranged three in a whorl. Juniper berries are
bluish-purple, furrowed, of the size and appearance of
currants; have an aromatic, terebinthinate odour, and a
warm, sweet taste, followed by bitterness. For flavouring
gin about two pounds of the berries are added to one hundred
gallons of spirit. They owe their distinctive properties to
about 2 per cent. of a mixture of two volatile oils, one of
which is polymeric with terpene (C,,H,,).

The fresh and dried tops of Juniperus sabina yield oil of
savin, which i1s sometimes used as an ecbolic. From the
wood of the Jumiperus oxycedrus, and occasionally from
that of the communis, the brown empyreumatic oil of cade
is got by dry distillation ; is used in France and other con-
tinental countries for most of the purposes of oil of tar, and
is recommended in scaly skin diseases.

Acrions AND Uses.—The fruit, oil, and spirit of juniper are
topical irritants, and when absorbed are stimulant, stomachie,
carminative, and diuretic. They resemble the turpentines,
and thuja, or arbor vite.

Two ounces of the berries given to horses and cattle have
little notable effect; but three or four ounces induce diuresis.
The fruit and oil are occasionally given as diuretics,
stomachics, and carminatives in indigestion and flatulence,
and are stated to diminish the evil effects of bad fodder and
marshy pastures, and to aid alike the prevention and cure of
ascites in sheep. The oil mixed with lard and applied to
exposed wounds, prevents irritation from flies.

Doses, etc.—Of the fruit, as a stomachie, horses and cattle
take 3i. to 3ij.; sheep, 3ij. to 3iv.; dogs, grs. xx. to grs. xl.,
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doses of several ounces. It is occasionally given to dogs to
allay nervous irritability, and relieve chorea and epilepsy :
but little dependence can be placed on it. It attracts and
excites cats, developing by its suggestive odour their
amatory propensities. The volatile oil abates the convul-
sions of strychnine poisoning, is an anthelmintic, and is
excreted by the lungs, skin, and kidneys.

Doses, etc.—Used for horses or cattle, valerian may be
given in quantities of 3j. to 3i).; for dogs, grs. x. to 3j.; for
cats, grs. v. to grs, xxx., given in powder or infusion several
times daily, conjoined with ginger, gentian, or camphor, or
dissolved in spirit of ammonia.

Tre VALERIANATES, as above indicated, exhibit the actions
of their bases, but not those of wvalerian. Where it is
desired to conjoin the physiological action of valerian with
iron, zine, or other metallic salt, or with quinine, the oil of
valerian should be prescribed with a suitable salt of the
metallic or vegetable base. The valerianates have been
used for dogs and cats in epilepsy, chorea, and nervous
excitability, in doses of grs. ij. to grs, v.

TURPENTINES
TEreINTHIN.E.  Natf. Ord.—Coniferz,

The Conifers yield the following drugs—

I. Oleo-resinous juices exuding spontaneously or from
incisions made into the trunks or branches, consisting of
common and Venice turpentines, Canada balsam, frankin-
cense, and Burgundy pitch.

I1. 0il of turpentine (C, H,)—the volatile or essential
oil procured from turpentines by distillation,

ITI. Hydrates of turpentine,—terebene, terpene, and ter-
pinol, prepared by acting on oil of turpentine with acids.

IV. Resins—the residue of the distillation of turpentine.

V. Tar and black pitch—got by subjecting the roots and
wood to destrugtive distillation. Wood wool prepared from

pine wood,
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drooping branches, and leaves at first in fascicule, like the
pine tribe, but afterwards becoming solitary by elongation of
the twigs. Venice turpentine is tenacious, rather opaque, and
fluorescent ; less apt than common turpentine to concrete
with keeping; has a pale yellow colour, an acrid, bitter taste,
a disagreeable terebinthinate odour, and contains 15 per cent.
of oil of turpentine. The Venice turpentine of the shops
almost invariably consists of about three parts of common
resin dissolved in one part of oil of turpentine, This artificial
mixture is distinguished by its strong odour, and its more
quickly evaporating, and leaving a varnish on a sheet of
paper, on which the natural Venice turpentine remains
viscid.

Canapa Bausam, chiefly brought from Lower Canada, is
obtained by puncturing the vesicles lying between the bark
and wood of Abies balsamea. It is a pale, greenish-yellow
oleo-resin of the consistence of thin honey, has an agreeable
terebinthinate odour, and a slightly bitter, feebly acrid taste.
On exposure it dries slowly into a transparent adhesive
varnish, and solidifies when mixed with one-sixth of its
weight of magnesia and water. It contains 15 to 18 per
cent. of oil, is much used by varnish-makers, opticians, and
microscopists, and, with collodion and castor oil, constitutes
flexible collodion. It is sometimes improperly termed
Balm of Gilead, which, however, is derived from an Arabian
balsamodendron. Strasburg turpentine is a fluid, citron-
smelling oleo-resin obtained in the vicinity of the Alps from
Abies picea. Chian or Cyprus turpentine, from the island
of Scio, nearly resembles Canada balsam in its properties
and uses; it is a greenish-yellow, liquid oleo-resin from the
Pistacia terebinthus, a tree of the mastic order.

Frankivcensg, or Thus Americanum, is the semi-opaque,
soft, concrete turpentine scraped off the trunks of Pinus
palustris, P. Teda, and other American Conifere. On keep-
ing it becomes dry, brittle, and darker in colour. A similar
concrete turpentine comes from the south of France under
the name of gallipot or barras.

Bureurnpy Prrer is the resinous exudation from the stem
of Picea excelsa, or spruce fir, melted and strained. It
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I1. OiL oF TorpPENTINE. Oleum Terebinthinse.

The o1l distilled from the oleo-resin, obtained from Pinus
sylvestris, and other species of pinus.

The crude turpentines when heated, as they usually are, by
steam, yield 15 to 25 per cent. of oil of turpentine, somnetimes
improperly called spirit of turpentine. It is a mixture of
several hydrocarbons having the composition C,;H,,. It is
limpid, with a strong, peculiar odour and a pungent, bitter
taste. It commences to boil at about 320° Fahr. According
to its source, it varies in its odour, specific gravity, boiling
point, and effect on polarised light. It is very inflammable,
burning with a heavy yellow flame and producing much
smoke. It is insoluble in water, soluble in 61 of alecohol, and
readily dissolved in ether, chloroform, glacial acetic acid,
fixed and volatile oils. It is a valuable solvent for wax, resins,
fats, many alkaloids, iodine, and phosphorus.

It is the representative of a large group of terpenes,
including the volatile oils of chamomile, earaway, juniper,
lemons, pepper, savin, thyme, tolu, and valerian—all of
which have the formula C, /H,, In common with other
terpenes, it is convertible into isomerides, oxidises on
exposure to air, forming camphoric peroxide; with water
produces crystalline hydrates; and with hydrochloric acid
forms erystalline compounds. By this action of hydrochloric
acid on turpentine artificial camphor is produced.

Terebene (C,,H,,2H,0), a mixture of dipentene and other
hydrocarbons, obtained by agitating oil of turpentine with
successive quantities of sulphuric acid, and then distilling
in a current of steam; is less disagreeable and acrid to
the taste, and optically inactive. It has the same medicinal
properties.

AcTions anp Uses.—Oil of turpentine has the group actions
of a volatile oil. It is an antiseptic topical irritant and
disinfectant, and is used as a rubefacient and vesicant.
Large doses are irritant and narcotic. Medicinal doses are
antiseptic, stimulant, especially of mucous and skin surfaces,
antispasmodic, hemostatic, anthelmintic, and antiparasitic.
[t is also prescribed as an adjuvant cathartic, diaphoretie,
and diuretic.
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diarrhzea, it checks undue fermentation and acts as a car-
minative and gastro-intestinal stimulant and astringent.
Although an uncertain cathartic when given alone, like
many other volatile oils it promotes the action of cathartics,
with which it is usefully conjoined in flatulent colie, and in
such cases it is also used in enemata. Alike in flatulent
and spasmodic colie in horses, it is frequently given combined
either with linseed oil or with mucilage and aloes, and in
spasmodic cases is conjoined with opium.

As a cardiac and general stimulant it is not so effective
as alcohol or ether. But stimulating vaso-motor centres
and contracting arterioles, it checks excessive or faulty
mucous discharges. Thus, in chronic bronchitis and nasal
gleet, terebene gargles and turpentine emulsions and inhala-
tions prove useful, especially when seconded by turpentine
liniments applied externally. The astringent hamostatic
effects are also serviceable in purpura, and in passive
hemorrhage from the lungs, stomach, or bowels, as well as
from the kidneys, although in renal cases the drug must
be used cautiously and in small doses. In purpura in
horses, ounce doses are prescribed, with the same quantity
of ferric chloride tincture, in milk, twice or thrice daily.
This prescription, with two drachms potassium chlorate, is
useful in many cases of hemoglobinuria. Chronic rheu-
matism in all classes of patients is frequently relieved by
conjoining turpentine with salines, and in such cases it is
also usefully applied externally.

Turpentine, well kept and fully oxidised, as the French
variety generally is, contains formic, acetic, and carbonic
acids, and 1s an antidote in poisoning with phosphorus.
Phosphorus in repeated doses produces in animals fatty
degeneration; but neither this nor other forms of phos-
phorus poisoning occurred when the drug was given with
French turpentine (Kihler). Personne gave phosphorus to
five dogs, and all died. To five others, an hour or two after
similar lethal doses, he gave turpentine, and only one died.
Of five dogs to which he gave turpentine immediately after
deadly doses of phosphorus, only one died (Dr. Ringer’s
Handbook of Therapeutics).
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Kelso, who makes a small incision in the skin, half-way
down the neck, and between two rings of the trachea, and
with a suitable syringe injects f3i. to f3ij. oil of turpentine,
with f3ss. each of carbolic acid, chloroform, and glycerin,
which ensures solution of the carbolic acid. No serious
irritation results. A few paroxysms of coughing occasion-
ally occur. Brought into actual contact with the parasites,
the vermicide promptly destroys them ( Velerinarian, 1885).

Gapes in poultry, caused by the Syngamus trachealis, is
successfully treated by a similar mixture, used diluted with
four or five parts of milk or bland oil, two or three drops
being placed in the mouth of the ailing fowl. A similar
dressing is sometimes applied around the throat, but, al-
though in part absorbed, is not so effectual as when
swallowed.

Externally, oil of turpentine is used as an antiseptic,
stimulant, and counter-irritant. Rubbed undiluted into the
skin of horses, it quickly causes topical irritation, restless-
ness, and much excitement, continuing for twenty or thirty
minutes, and, if used largely and repeatedly, it vesicates,
and may blemish. Cattle are not so sensitive to its irritant
effect, and for them it is sometimes employed to increase
the acfivity of other vesicants. A piece of flannel wrung
out of hot water, and sprinkled with turpentine oil, is
frequently applied as a counter-irritant. A continuous
moderate action is more serviceable than a single violent
effect. For inveterate eczema and psoriasis, after removal
of the scales with soft soap and water or alkaline dressings,
turpentine, diluted with one or two parts of oil or glycerin
and water, sometimes beneficially stimulates the hyper-
trophied, weakened skin, and promotes cure.

It is used as a stimulant for rheumatic swellings, more
particularly of cattle and sheep; for sprains and bruises
after the first pain and tenderness have been subdued by
fomentation: for controlling congestion arising from frost-
bite, which is not uncommon in the limbs of horses used
for night work ; for promoting absorption of small cysts; for
healing the troublesome chronic sores occurring about the
heels of draught-horses; for arresting necrosis of dogs’ ears;
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and laudanum are mixed with two or three parts of linseed
oil or soft soap. For dogs, an active embrocation is prepared
with an ounce each of oil of turpentine and medicinal
ammonia, and six to ten ounces of olive oil.

O oF Scorce Fir (oleum pini sylvestris) is prepared by
distilling the fresh leaves of the Scotch fir or Pinus syl-
vestris. It has most of the properties, and is applied to
many of the uses of oil of turpentine,

TereBENE being less acrid than oil of turpentine, and less
liable to act on the kidneys, is sometimes substituted for
it, especially as an internal stimulant and antiseptic in
excessive mucous discharges, and for relieving flatulence.
Externally, it is applied as a stimulant, antiseptic, and
deodoriser.

O or Py, oleum pini (pinol or pumuline), the oil dis-
tilled from the fresh leaves of Pinus Pumilio, is used as an
inhalation in bronchial catarrh and in laryngitis.

Tereexe Hyorate (C,,H,,2HO), prepared by passing a
current of air through a mixture of four parts oil of tur-
pentine, one part nitric acid, and three parts rectified spirit.
It is crystalline, has an agreeable balsamic odour and taste; is
soluble in 220 parts of cold water, twenty-two parts of warm
water, and very soluble in alcohol, ether, turpentine, and
oils. Its general actions resemble those of oil of turpentine.
One to two drachms may be swallowed by small dogs with-
out causing gastric derangement; two to three drachms,
quickly produce intoxication with restlessness, uncertain
gait, impaired vision, and dreaming, followed in a few
hours by sound sleep. It has been prescribed in bronehitis,
especially in dogs, to stimulate secretion in the earlier
stages, and in the later chronic stages to liquefy and
diminish excessive discharges. The doses for horses or
cattle are grs. xxx. to 3ij.; for dogs, grs. x. to grs. Ix,, re-
peated two or three times daily, and given with aleohol,
glycerin, or syrup, in drench or in the patient’s food.
Terpinol, prepared by boiling terpene in water acidulated
with sulphuric acid, is a mobile liquid, with a strong
aromatic odour; insoluble in water, but soluble in aleohol
and ether. It actions are similar to those of terpene.






602 TAR, OIL OF TAR, AND PITCH

has already been noticed. Coal tar, obtained from the
destructive distillation of coal, is a by-product in the manu-
facture of gas. Two descriptions of wood tar are in use—
one got fromn hard exogens, such as oak, birch, and ash, as a
residual product in the making of charcoal for gunpowder ;
and the other an empyreumatic variety imported from
Stockholm, Archangel, and America, is got by roasting billets
of the roots, branches, and refuse coniferous timber stacked
in shallow pits dug on a bank or inclined plane. This old
process is now superseded by distillation of the refuse wood
in cast-iron stills, whereby nearly double the yield of tar is
obtained ; 14 per cent. is got from air-dried stems, 16 to 20
per cent. from roots. When wood is thus distilled the con-
densed products separate into two layers, the upper a mixture
of methyl-alcohol, pyroligneous acid, acetone, etc., in water ;
the lower wood tar.

Tar is soluble in aleohol, ether, oils, and alkaline solutions,
but not in water, which, agitated with it, acquires, however,
its odour, taste, and brown colour, and constitutes tar water,
once regarded as a valuable medicine. Tar consists of pyro-
ligneous acid, methyl-alcohol, ecreosote, and various phenols,
with toluene, xylene, and other hydrocarbons.

Tar when distilled yields oil of tar (oleum picis liquide),
an empyreumatic acid liquid, which, although colourless when
tirst distilled, speedily becomes yellow or brown, and is
soluble in alecohol. It contains the more volatile hydro-
carbons of the tar. There remains in the retorts pitch, or
pix nigra, a black, bituminous substance, solid and brittle,
with a shining fracture, dissolved by the same solvents as
tar, and consisting of modified resin, and a colourless, in-
odorous, crystalline substance, melting at 194° Fahr., called
retine (C,;H,;) (Fliickiger).

Actions aNp Uses.—Tar is antiseptic, stimulant, diuretic,
diaphoretic, expectorant, and parasiticide. Its active prin-
ciples being diffusible phenols, it acts not only when applied
externally, but produces most of its effects when given inter-
nally. The urine of horses receiving tar water keeps un-
changed for several days. It is still occasionally prescribed
for horses with chronic cough and bronchitis, where the
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ARECA

Arecx SEMiNA. The seed of Areca Catechu. Betel-Nut.
Nat. Ord.—Palmacz. (Not official.)

The catechu or betel-nut palm is a straight, slender tree,
forty or fifty feet high, growing on the Coromandel and
Malabar coasts, and throughout the warmer parts of Asia,
Within a fibrous fruit lies the hard, ovoid, red-brown seed,
of the size and appearance of a nutmeg. When ground, the
powder is brown, astringent, and partially soluble in hot
water and spirit. It contains besides tannin, the alkaloids,
arecoline, arecaine, arecaidine, and guvacine. Arecoline
(CH,,NO,), the chief alkaloid, is strongly alkaline, liquid,
colourless, and volatile, soluble in water, aleohol, ether, and
chloroform. With acids it forms salts, of which the most
important is the hydrobromide.

AcTions anp Uses.—Arecoline is a powerful sialogogue, dia-
phoretic, intestinal stimulant and vermifuge. In physio-
logical actions it is allied to eserine, pilocarpine, and
pelletierine. Like eserine it contracts the pupil and
stimulates peristalsis. Exerting more energy than pilo-
carpine it stimulates the secretory nerves of glands, and
under its influence the salivary, skin, and intestinal secre-
tions are much increased. It stimulates unstriped muscle
and promotes the discharge of urine. Large doses act
on striated muscle, causing twitching and spasm, followed
by partial paralysis. Medicinal doses diminish the force
and number of the pulsations, and excessive doses paralyse
the heart. In horses respiration is increased by small doses,
while large and repeated doses lessen the activity of the
respiratory nervous centre inducing dyspneea and suffoca-
tion. Arecoline has been used with excellent results in
the treatment of acute laminitis and colic in horses and of
constipation in cattle, Its value as a remedy for laminitis
—first ascertained by Frohner—has been well attested by
Schumacher, Paimans, Gobbels, and others. Frohner con-
siders that it produces a true deviation of the blood and
promotes resorption of the inflammatory cedema, and
Schumacher asserts that it shortens the duration of the
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wood and tansy, the mildly anodyne lettuce, and the harm-
less dandelion.

The dried Artemisia absinthium contains a volatile cam-
phoraceous oil, absinthol, and a bitter extract, yielding the
neutral crystalline absinthin, which is a narcotic poison and
spinal stimulant, causing in dogs and rabbits trembling,
stupor, and epileptiform convulsions, which may prove fatal.
In medicinal doses, it is an aromatic bitter tonie, and a
popular remedy for worms. It is the chief active constituent
of the liqgueur absinthe.

Santonin. The unexpanded minute flower-heads of
Artemisia maritima contain a volatile oil, a resin, and
about two per cent. of a erystalline neutral principle, san-
tonin (C,,;H,,0;). It is almost insoluble in cold water,
soluble in four parts chloroformn, in boiling alcohol, fixed oils,
and alkaline solutions, and hence in the intestinal juices.
It is rendered yellow by sunlight, and gives a violet colour
when added to a warm alcoholic solution of potassinm. It
imparts a blood-red colour to the urine. Large doses cause
in dogs giddiness, vomiting, and convulsions. It is a vermi-
cide, without effect on tenim, but destructive to round and
thread worms—given for the former by the mouth, for the
latter by enemata, and most active when combined with castor
oil. It is less effective in horses than in pigs and dogs, for
which the dose is 3 to 10 grains, conjoined with aloes or jalap.
Half an ounce mixed with the food serves as a vermicide for
fifteen young pigs. As in human practice, it is effectual in
checking incontinence of urine in young patients, for this
purpose being equal to belladonna and superior to nux-
vomica. The B.P. santonin lozenge containing 1 grain of
the drug, forms a very convenient worm medicine for some
canine patients.

Santoninoxim is derived from santonin, for which it is
sometimes substituted, as larger doses may be given without
much risk of poisoning. It is said to kill the worms outright.
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contact only. It forms insoluble compounds with albumin
and gelatin, and, like other tannin-containing substances, is
used in making leather. It is less astringent than oak bark
or galls, but more astringent than kino, the inspissated juice
obtained from incisions made in the trunk of Pterocarpus
Marsupium; than rhatany, the dried root of Krameria
Triandra or of K. Argentea ; than logwood, the sliced heart-
wood of Hmmatoxylon Campechianum; or than bearberry
or uva-ursi leaves (p. 535).

Catechu is administered to the several domestic animals
for the arrest of chronic catarrhal discharges and hsemor-
rhage, especially from the throat and alimentary canal. The
insoluble catechin beneficially exerts its astringency on the
relaxed, over-secreting surfaces alike of the small and large
intestines. In persistent diarrheea and in dysentery it is
conjoined with aromatics to allay flatulence : with opium to
relieve irritability and spasm; with alkalies, magnesia, or
chalk, to counteract acidity. A convenient prescription for
such cases consists of three ounces each of catechu, prepared
chalk, and ginger, and six drachms of opium, made, as is
most suitable, into either mass or draught. This will make
eight doses for a horse, six for a cow, and eight or ten for a
calf or sheep. For the horse the dose is given in bolus; for
the ruminant, suspended in starch gruel. Catechu is
occasionally applied to sluggish wounds and ulcers, to
excoriations on the udder of ecattle, and for the several
purposes of a vegetable astringent.

Dosts, etc.—For horses, 3i. to 3iij.; for cattle, 3ij. to Fvi. ;
for sheep and swine, 3i. to 3ij.; and for dogs, grs. iv. to grs.
xx. These doses are administered three or four times a day,
with sufficient mucilage or gruel to cover their astringent
taste. An infusion is readily prepared for veterinary
purposes by pouring boiling water over coarsely-powdered
catechu, digesting by the fire for an hour, and straining.
Flavouring ingredients may be added as required. The B.P.
orders the tincture to be made with catechu, in coarse
powder, four ounces; cinnamon bark bruised, one ounce;
alcohol (60 per cent.), one pint. Compound powder of
catechu, is composed of catechu, 4 ounces: kino, 2 nunces;
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ing in size from a pea to a walnut, brittle, usually shining,
colourless, yellow or brown, odourless, and of a bland, sweet
taste. Gum dissolves in water, forming an adhesive, viscid
fluid or mucilage.

Gum acacia, or gum arabic is chiefly collected in Kor-
dofan, in Eastern Africa, and forwarded from Alexandria.
When imported, it is picked and sorted, usually into three
different qualities, distinguished by the size, colour, and
transparency of the tears. It is soluble in about its own
weight alike of hot and cold water, is insoluble in and incom-
patible with alcohol, ether, and oils. Boiled with dilute
sulphuric acid, it is converted into gumn sugar; oxidised by
nitric acid, 1t 1s converted mto mucic acid. It consists of
arabin, or arabic acid (C,,H,,0,,), which occurs in gum as
arabate of caleium, magnesium, and potassium.

Gum senegal is similar to gum arabie, but less brittle, and
requires four or five parts of water to dissolve it. The East
Indian gums are generally dark-coloured, more difficult of
solution, and less valuable. The gums of Australia and the
Cape, now imported in considerable quantity, are also inferior
to gum arabic,

Tragacanth is collected in Asia Minor, mostly exported
from Smyrna, and occurs in thin, semi-transparent, tough,
horny, white-grey or yellow lamell:e or plates, and marked
with arched or concentric ridges. It is tasteless and odour-
less. Although readily soluble in boiling water, it is sparingly
soluble in cold water, which swells it into a jelly containing
starch, as is indicated by the iodine test. Tragacanth con-
tains a neutral gum, bassorin, which, gelatin-like, swells up,
is not dissolved either by hot or cold water, but is soluble in
aleohol.

British gum or dextrin (C,H,,0,) much used in calico
printing, is made by treating starch with dilute nitric acid,
drying it, and heating it to about 240° Fahr.

Acrions aND Uses.—Guins are the least nutritive of the
carbo-hydrates; when swallowed, they are dissolved by the
alimentary secretions, and in part converted into sugar.
They are occasionally prescribed for ensheathing the mucous
surfaces in catarrh and diarrhea, and as demulcent injec-































656 STARCH DEMULCENT AND EMOLLIENT

Animal starch, or glycogen (C,H,,0,), present in the liver, in
blood, and in musele, exhibits most of the characters of
vegetable starch.

Acrrons anp Uses—Starch foods are rapidly digested,
especially when cooking or fermentation has cracked the
starch cells, or when they have been thoroughly insalivated,
Like other such proximate principles, pure starch cannot,
however, alone support life for any lengthened period. A
properly balanced dietary for horses or cattle should con-
tain one part of proteids and five to eight parts of starch
or other carbo-hydrates. Active exertion, as in the case of
hard-worked horses, or abnormal secretion, as of heavily-
milking cows, eauses great expenditure of albuminoids, which
must be replaced by the food. Growing animals, in order to
build up their tissues, require relatively larger supplies of
albuminoids than suffice for adults. The starches—mostly
converted into sugar-—are consumed in the body more
quickly and fully than fats. During their oxidation they
are the great source of animal heat, especially in herbivora.
They prevent wasteful consumption of the more costly
albuminoids and fats. Under favourable conditions, earbo-
hydrates, in excess, are also believed to be directly concerned
in the formation of fat, and Pasteur states that they furnish
glycerin—the basis of neutral fats. For nutritive purposes
seventeen parts (Voit) fo twenty-three parts (Rubner) of
carbo-hydrates are equivalent to ten parts of fat.

As a demulcent and emollient, starch mucilage protects
and softens irritable surfaces. In diarrhcea and dysentery
it is used about the consistence of cream, at the temperature
of 100° Fahr., either alone or with laudanum, sugar of lead,
or other astringent, and is given both by the mouth and
rectum. It is an antidote to excessive doses of iodine. Dry
starch readily absorbs water, and hence is a desiccant for
wounds, forming a protective covering. Mixed with equal
parts of zinc oxide, it dries and soothes the weeping earlier
stages of eczema. Conjoined with carbolic acid, or boric
acid and iodoforin, it forms a convenient desiccant antiseptie.
One part of starch, heated with five of glycerin and three of
water, make a soothing demuleent. Starch is used for mix-
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acted on, more powerful preparations are needful, and their
effects may be maintained by repetition. It is seldom
advisable to apply cantharides directly to any part which
is hot, tender, or inflamed. In applying blisters to inflamed
joints or burse, it is judicious to place them, not immediately
upon, but somewhat above or below, the affected spot.
Where continued effects are desired, mercury biniodide
ointment 18 alternated with cantharides, or substituted for
it, or the actual cautery is used instead of blisters.

Owing to its liability to become absorbed and irritate the
kidneys, it is an unsuitable counter-irritant in inflamina-
tion of the urinary organs. In common with all other causes
of irritation, it must be avoided in tetanus. Unless on a
very limited surface, and freely diluted, cantharides must
not be used in weakly, exhausted subjects. It should not be
applied to any portion of the skin in a highly vascular or
sensitive condition, or where there is tendency to erysipelas.
In dogs, special eaution is required, as they are apt to rub
the blistered parts, and cause sloughing. Cantharides some-
times acts with unexpected violence on the skin of well-bred
horses, and for such subjects strong blisters are not advisable,
and their application over considerable surfaces should be
avoided. No horse should have all four legs blistered at
one time. In some excitable subjects even a moderate
blister causes much constitutional disturbance.

Dosts, etc.—For horses, grs. iv. to grs. xx.; for cattle, grs.
x. to grs. xx.; for sheep and swine, grs. ij. to grs. viij.; for
dogs, gr. ss. to grs. ij., repeated once or twice a day, usually
given with aromatics and bitters, in the form of bolus or
tincture; administration suspended if urinary irritation or
any untoward effects occur.

(Cantharides is used externally in the form of powder
tincture, vinegar, ointment, liniment, and plaster.

Powdered cantharides is principally used for maintaining
irritation, and for scattering over mustard poultices and
other stimulant applications to increase their activity.

Tinctures of cantharides are made of varying strength.
The B.P. tincture (1 in 80), and other aleoholic preparations,
used in human medicine are too weak for most veterinary













670 COD-LIVER OIL

matters, and indicates the source, but not the purity or
goodness of the oil.

Actions avp Uses.—Cod-liver oil is nutrient, tonic, and
alterative. Like other fixed oils, large doses cause derange-
ment of the bowels and purgation. For lubricant purposes,
vegetable and mineral oils are more convenient and less liable
to rancidity.

Dr. Pollock published in the Lancet (1853) some experi-
ments with cod-liver oil, made by an Essex agriculturist, on
pigs, sheep, and cattle. Twenty pigs, separated from a lot of
three hundred, averaging from five to fifteen stones, received
two ounces of oil daily, with as much meal as they cleared
up. The rest of the lot were treated in exactly the same
manner, but got no oil. Those receiving the oil are stated
to have consumed less food, and when killed ¢ weighed the
heaviest and made the most money in the London market,
the fat being firm and white. When the daily allowance of
oil was increased to four ounces per day, the fat became
yellow, and the flesh acquired a fishy taste.” For small pigs,
an ounce daily was found the most economical quantity.
An ounce given daily to sheep improved the quality both of
the fat and flesh; while cattle receiving about half a pint
daily are stated to have eaten less food, and paid better, than
when treated in the usual way. The oil, it is mentioned,
cost from 2s. 8d. to 3s. per gallon, and in some comparative
experiments it is said to have proved superior to sperm oil.
These experiments confirm the recognised fact that oleagin-
ous materials are essential to speedy and economical fatten-
ing ; they do not, however, establish the individual superiority
of cod-liver oil. In healthy animals equally satisfactory
results would probably be obtained from the use of linseed,
lard, rape, or other mild fixed oil. '

Mepicival Uses.—The biliary constituents of cod-liver oil
facilitate its emulsion and digestion. Experiments show
that admixture of a little bile hastens absorption of any bland
oil included in a loop of intestine. Cod-liver oil is also very
readily oxidised. This ready absorption and assimilation
render it specially useful not only for children, but for young
animals, in cases of malnutrition and convalescence from













674 GELATIN

GELATIN

GELATINUM.—The air-dried product of the action of boiling
water on such animal tissues as skin, tendons, ligaments,

and bones (B.P.).

Gelatin is made from damaged hides and skins, and their
parings; also from bones, limed, cleaned, and boiled, to
remove fatty matters, and then crushed and steamed in a
partial vacuum. Glue, a coarse variety of gelatin, is made
from similar materials, less carefully purified; size is an
inferior, weaker variety of glue; isinglass, a natural colour-
less gelatin, is prepared from the air-bladder of the sturgeon,
and various species of Acipenser; chondrin is the gelatinous
matter extracted from cartilage: ossein, the title given to
that obtained from bones. Gelatin, when dried, 1s hard and
tough; varies in colour according to its purity; forms a
viscid, tremulous mass, even when one per cent. is dissolved
in water and allowed to cool; and is precipitated from
watery solutions by tannic acid. Gelatin is insoluble in
alcohol, and ether. It dissolves in acetic acid.

Acrions anp Uses.—Gelatin, although a product of the
disintegration of albuminoid tissues, does not build up the
albuminoid or even the gelatinous tissues; but being
tolerably easily digested, it appears to economise the more
valuable albuminoids. Men, dogs, and even horses, re-
covering from exhausting disease, in which disintegration
and exeretion of proteids is great, exhibit the dietetic value
of gelatin when it is given as soup, and along with fats or
hydrocarbons. As a demulcent it has the disadvantage of
becoming hard and dry, and hence is not very suitable as a
permanent sheathing for irritable surfaces.

Glue is employed for securing the broken horns of cattle,
and occasionally for making adhesive plasters. For closing
wounds, where sutures cannot be used, two pieces of stout
cloth are cut so as to leave a number of tails with uncut
margins of several inches, and are smeared with melted glue,
usually mixed with pitch, and applied, one on either side of
the wound, with the uncut margins towards each other.







676 GLYCERIN

equal measures of nitric and sulphuric acids it produces
nitro-glycerin—C,H (NO,),.

Acrions aND Uses.—Glycerin undiluted irritates the mucous
membranes, and even the skin by abstracting water. Hence
its laxative effect, whether when swallowed or used as an
enema. Dogs are purged by 14 ounces. Large doses break
down the red globules and cause hemoglobinuria (Kauf-
mann). It is antiseptic, and destroys fleas and other skin
parasites. Mixed with water, starch, or other bland materials,
it is demuleent and emollient. It is the basis of the emol-
lient, antiseptic, and astringent group of glycerina. It isa
solvent for fixed alkalies, for alkaloids and their salts,
vegetable acids, iodine, bromine, salicin, ete, a frequent
constituent of ointments and lotions, and a convenient men-
struum for the administration of nauseous medicines.

It is slowly and partially absorbed, but is not nutrient.
Small doses are eliminated by the kidneys, larger by the
bowels, producing slight laxative effects, increased by com-
bination with castor oil. As a laxative enema it is not more
effectual than oil, or soap and water; indeed, Friedberger
states that it has no effect on dogs. Given shortly before
meals it has been prescribed to check undue gastrie
fermentation, acidity, and flatulence, both in calves and dogs.
It neither evaporates, nor becomes rancid, and is readily
miscible with water, spirit, oils, and other drugs, forming
with them emollient, antiseptic, or astringent dressings, used
to soften, supple, or soothe dry, rough, scurfy, or irritated
skin surfaces. It is the basis of many applications for
blisters and burns, for cracked heels, and various forms and
stages of eczema.

Glycerin of starch is made by stirring and heating gently
one of starch, one and a half of water, and six and a half of
glycerin, and is used for aphthous and other eruptions about
the mouth, nostrils and udder, and as a soothing and drying
dressing for erythema and the early weeping stages of eczema,
especially in dogs. The glycerina of carbolic and tannic
acids are prepared with one part of the acid and five of
glycerin. Glycerin of alum is made with one of alum, three
of distilled water, and six of glycerin. Similar antiseptic







678 BOAPS

to the presence of a little iron. Glycerin soap, prepared by
heating the soap ley with water for two or three hours at
400° Fahr, contains a mixture of soap and glycerin. The
costly Castile and some Pharmacopeia soaps are made with
purified animal fat, or olive oil, and sodium or potassium
hydroxide. Soft or potash soaps are made by boiling seal
or whale oil with potassinm hydroxide or carbonate, and
gradually evaporating to the required consistence. Soaps
for medicinal purposes are now made superfatted, neutral,
or alkaline, in cake and powder, with admixture of carbolic
acid, ereolin, resorcin, sulphur, menthol, eucalyptus, balsams,
camphor, sanitas, etc.

Soaps have an alkaline, acrid taste, dissolve raa.dlljr in
water and spirit, but should not impart an oily stain to paper.
When heated, they fuse, swell up, and leave charcoal and
carbonate of their alkali. Calciuin and magnesium salts,
such as oceur in hard waters, decompose soap; the fatty
acids form insoluble flakes of stearate and oleate of caleium
and magnesium ; while the solubility of the alkali is also
diminished by its conversion into carbonate or sulphate.
Soap is hence used as a test for the hardness of water.

Acrions anp Uses.—Soaps contain some free alkali, and
hence are slightly irritant. They are mildly laxative,
diuretic, emetic, and antacid. They form convenient ad-
junets to more active laxatives or diuretics, and are service-
able additions to laxative clysters. KExternally, they are
used as stimulants, detergents, and lubricants, and in
pharmacy as excipients.

Soap and warm water are in every-day use for cleansing
the skin, removing scurf, neutralising acrid fatty matters,
keeping open the orifices of sebaceous glands, promoting
growth of hair, as well as preparing the skin for operations,
blisters, and parasiticides. When erythema is produced by
badly-fitting harness or other ecauses, irritation is abated
by rubbing the parts with a neutral soap, and subsequently
dressing with vaseline, or sugar of lead lotion, or with
“Sanitas’ or other soothing antiseptic powder. Gently
rubbed over slight burns or scalds, soap prevents access
of air and relieves irritation. In chronic eczema, soft





















































































706 PLASTERS

either in chip boxes or earthenware pots, of which the
practitioner should have several sizes. In dispensing these
and other officinal preparations, spatuls of steel, bone, wood
or horn are essential articles of the pharmacy.

Oleates are solutions of active principles in oleic acid,
The B.P. contains directions for making mercuric oleate
and the ointments of mercuric and zine oleates. Oleic
acld is used in the préparation of the ointments of cocaine,
atropine, aconitine, and veratrine. Oleates are sometimes
preferred to the corresponding ointments, on account of
their being more readily absorbed. The smart frietion
employed in the in-rubbing of this class of remedies is itself
of considerable therapeutic value. It causes dilatation of
cutaneous capillaries, and hence promotes increased circula-
tion through superficial blood and lymph vessels.

Liniments or embrocations are solutions of active prin-
ciples in oil or spirit ; some, besides, contain camphor, several
have soap added, to increase their lubricant properties; all
are intended for external use. The B.P. enumerates fifteen
liniments.

Pastes are topical applications, of which the basis consists
wholly or partially of fine silica, magnesium carbonate, or
siliceous earths. Zine oxide and other ointments are some-
times united with ten per cent. of such siliceous matters.
The term ‘ paste’ is occasionally also applied to mixtures of
farina or flour with such drugs as borax, alum, or zine oxide.
The siliceous pastes do not impair skin secretion as fatty
bodies do, and, moreover, leave a protective powdery coating
on the skin. They are hence indicated in some cases of
moist eczema and other irritable conditions of the skin.

Cerates are stiff ointments containing wax.

PLASTERS—EMPLASTRA

Plasters are adhesive substances, usually containing lead
oxide, conjoined with resin, wax, soap, fats, tar, or pitch;
are conveniently kept in rolls; and are prepared for use by
being melted and spread on calico, linen, or leather. The
equable pressure of a well-applied plaster gives support and







708 SUBSTITUTES FOR POULTICES

or contusions, or with only a very thin substance interven-
ing. When used, however, either directly or reflexly, to
relieve congestion or pain, they are placed in a well-warmed
flannel bag, or in folds of flannel, which, conducting heat
slowly, justifies their application at a higher temperature
than could otherwise be borne, and, moreover, preserves
heat longer. Poultices arrest superficial and circumsecribed
inflammation in the early stages; and in more advanced
stages, when white corpuscles have escaped through the
vessels, or pus has begun to form, they promote maturation
of the abscess. They are, however, unsuitable for many
wounds, which, if kept dry or treated antiseptically, will
heal by first intention or adhesion, and for chronic inflam-
mation where the parts have become relaxed and deficient
in tone. In such cases cold applications are indicated.
Heat, without moisture, may be applied by the agency of
hot bricks, salt, bran, or sand, of hot-water bags, of well-
warmed rugs or flannels, or of the smoothing-iron. A piece
of flannel, thoroughly wrung out of boiling water, applied
hot, its several folds covered with thin mackintosh, and kept
in place by a bandage, in virtue of the heat and equable
pressure, relieves strains, and diminishes swelling and pain
of the legs of horses worn by much work on hard roads.
Poultices, to be properly and securely applied, require
some ingenuity and mechanical tact. To prevent unpleasant
sticking, the skin is sometimes covered with a piece of muslin,
or moistened with vaseline, oil, or solution of glycerin. Before
application of the poultice, the irritable inflamed surface is
sometimes dressed with equal parts of belladonna extraet,
glycerin and water, or other anodyne. To keep the poultice
as long as possible at a uniform temperature, it should be
of considerable bulk, and usually several inches thick; hot
water is poured over the mass every hour or two, or, better
still, fresh poultices are supplied as the old ones become dry,
lower in temperature, or foul. Such changes should be
quickly effected, for exposure chills the moist, warm surface.
When the poulticing is done with, the surface should be
enveloped in flannel, or in a woollen rug covered with oil-
skin. In cases of chest or bowel inflammation, dogs, like

































































































































































































































































































iy




