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NEGATIVE EFFECTS ON HORSES AND CATTLE. 167

But tartar emetic, although notably irritant and emetic in
man and carnivora, exhibits negative effects when given in
medicinal doses to horses, cattle, sheep, or rabbits. Horses and
cattle resist entirely its emetic action, and are brought under
its irritant and cathartic effects only by the administration of
three or four ounces given in solution. Quantities of half an
ounce have no effect on horses, even when repeated three or four
times daily during several days. They do not induce nausea ;
they improve rather than injure the appetite ; they neither
augment nor diminish the evacuations, and disturb neither cir-
culation nor respiration. These statements, although somewhat
at variance with the generally received opinion, and with the
results of various experiments made at Alfort, and reported in
the Veterinarian for 1847, are fully borne out by a number of
experiments made at the Edinburgh Veterinary College by the
late Mr#Barlow and myself. Some of these experiments are
subjoined (—

Case I.—On 9th September 1852, about 10 A.n., a brown mare,
unfit for work on account of lameness, with the pulse 38 and respirations
7, got three drachms of tartar emetic in a ball made up with treacle and
linseed meal. In the evening the pulse was unaffected, and the dose was
repeated.

10th.—The pulse was 40, the respirations 7, appetite good, bowels
and _kidneys regular, A dose of four drachms was given morning and
evening.

11th.—At 10 A the pulse was 42, respirations 7, appetite and
bowels quite normal. Got an ounce in aball as before. In the evening

- the pulse was 40, no perceptible nausea, appetite good, bowels and kid- .

neys regular. - Dose of an ounce repeated.

12th—In the morning the pulse was 371, somewhat weaker than
yesterday, but still firm. The appetite was very good, and there was no
change in the state of the kidneys or bowels. Got a dose of an ounce,
In the evening the pulse was 40, and the patient in other respects as in
the morning. Gave an ounce, being five ounces six drachms in four days.

13th—At 10 A the pulse was 35, the appetite good, and the
bowels and kidneys normal. About 11 Axr. the animal had dropped or
lain down, and while lying the pulse was somewhat irregular, varying
between 60 and 70. The respirations were quiet. At 12 the animal
was lifted, when the pulse fell in a few minutes to 55, and the respira-
tions to 6. The appetite still remained very good. Gave ten drachms
e th'.’ usual way. In the evening the pulse was 40, the same as in the
morning, the respirations 6, the appetite and evacuations natural : gave
fourteen drachms,

14th—10 ax  No change from last night. Got an ounce; but
when having it put over, the animal ran back, and went down. At 1






HAS NO SEDATIVE EFFECT ON CATTLE. 169

died in about six hours. The only notable appearances on post-mortem
examination were softness and vascularity of the intestines, analogous to
what is seen in patients that have died while affected by diarrhcea,
Neither in this nor in any of the other cases were the lungs congested
or inflamed, as is said to have occurred in Majendie's experiments.

These cases, with others of a similar kind, demonstrate that
single doses of tartar emetic, sufficient, if retained in the stomach,
to destroy from thirty to forty men, or as many dogs, may be
given to horses with impunity; that doses of one to four
drachms may be administered to them in the solid form for
days, or even weeks, without producing any very obvious phy-
siological effects; and that several drachms, even when given
in solution, in which the medicine is certainly more active, fail
to depress the action of the heart, or diminish the frequency of
the respirations. '

(Cattle, like horses, take very large doses of tartar emetic
without suffering from any of its physiological actions, Hert-
wig and Viborg gave quantities varying from two to ten
drachms, and Gilbert gave ten drachms in solution—all with-
out effect. (Hertwig’s Arznetmitlellehre.y 1 have repeatedly
administered an ounce twice a day to cattle affected by pleuro-
pneumonia, and, except in a few cases where purgation oceurred,
have watched in vain for any evidence of its action. Mr, Bal-
four, V.S, Kirkecaldy, informs me that he has given half a
pound in solution without any very obvious effects. Sheep
are equally insusceptible to the action of tartar emetic. Viborg

_ gave one drachm, and Gilbert three drachms in solution, and
four in the solid state, without effect. (Hertwig.) But Gilbert
found that four drachms destroyed a one-year-old sheep. The
insusceptibility of horses, ruminants, and rabbits to the action
of tartar emetic may probably be explained as follows :—their
anatomical structure shows that they were not intended to
vomit (p. 42); the vomiting centre thus being unnecessary is
unlikely to be developed ; hence the non-effect of medicines
which, in man and carnivora, act specially upon it.

Medicinal Uses—Tartar emetic is still occasionally pre-
scribed as a sedative and antiphlogistic for horses and cattle, in
febrile complaints, pnewmonia, pleurisy, bronchitis, and most
local inflammations, except those of the alimentary canal, and
is stated to be effectual, especially when the more acute symp-
toms are partially subdued by bleeding, or other fitting treat-
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LINIMENTS OF CANTHARIDES. 225

cantharidine ointments, the oleaginous and resinous substances
are melted together over a slow fire, or, better still, over a
water bath, the powdered cantharides and any other ingredients
stirred in, the heat, which should not exceed 200° continued
for ten or fifteen minutes, and the mass stirred until cool, The
ointment (unguentum cantharidis) of the British Pharmacopceia
is thus directed to be made: “Take of cantharides and yellow
wax of each one ounce; olive oil, six fluid ounces. Infuse the
cantharides in the oil in a covered vessel for twelve hours,
then place the vessel in boiling water for fifteen minutes, strain
through muslin with strong pressure, add the product to the
wax previously melted, and stir constantly whilst the mixture
cools.” To ensure the full vesicant effect of cantharides, the
hair, where rough or long, should be clipped or shaved off;
the skin, if dirty, washed with soap and water; and the oint-
ment then spread over the part, and well rubbed in. The
extent of the surface to be covered must depend of course upon
the nature, seat, and extent of the malady. Too large a
surface, such as all four limbs, freely blistered at once, some-
times induces serious irritative fever, and occasionally tetanus
(Professor Williams). To prevent the cintment when liberally
applied from spreading beyond the desived limits, the blistered
spot may be surrounded with an edging of resinous ointment.
The blister, while rising, often causes much irritation, and the
animal, if permitted, will rub or bite the blistered part. In
the horse, this should be prevented by securing the head to the
rack, putting on the cradle, or tying up the tail when required;
in the dog, by the use of the muzzle. On the second day
after the blister has been applied, the part should be fomented
with warm water, and dressed with oil, lard, or any simple
ointment ; but if a sufficiently powerful effect has not heen
produced, a little more of the blister may be applied.
Liniments of Cantharides are merely liquefied ointments,
and, In respect of activity, occupy a mediate place between
ointments and tinetures. They generally consist of one part
of cantharides, and from six to ten parts of linseed oil. Oil of
- turpentine is sometimes also added. Some practitioners use a
- liniment of one part of cantharides and four or five of tar—a
' combination not very commendable, and not easily rubbed in.
Plasters of Cantharides are not much used in veterinary

Q.
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THE BEST SURGICAL ANTISEPTIC. 233

amounts of carbolic acid, there is first applied a protective of
oil silk varnished with copal and then coated with dextrine,
which allows the silk to be uniformly wetted with the antiseptic
dressing, Over this protective, or in ordinary cases directly upon
the wound, are laid six or eight folds of coarse muslin imbued
with a mixture of one part of crystallised carbolic acid, five of
resin, and seven of solid paraffin (Professor Lister). To pre-
vent undue evaporation of the wvolatile antiseptic, there is
usually next applied a fold of hat lining—a light description of
Mackintosh cloth—also wetted with the carbolic solution, and
corresponding to the oiled silk of the familiar water dressing.
Over this, and underneath the appropriate strappings, are placed
a few folds, as required, of carbolised lint, tow, or oakum, like
the other dressings applied wet, with from one to five per cent
of the acid. Professor Lister sometimes also uses a plaster
made with one part of ecrystallised carbolic acid and three of
shellac, incorporated with soft eloth. When, after one or more
days, the dressings require renewal, usually indicated by irrita-
tion or pain of the injured part, or by the discharge having
extended beyond the gauze, it is most essential to the success
of the antiseptic treatment, that, with an ordinary hand ball
atomiser, or better still by a Siegle’'s steam atomiser, the raw
surfaces so soon as exposed shall be kept wetted, and surrounded
by a carbolised atmosphere, until again enveloped in their protect-
ing dressings. To prevent the introduction of irritating germs,
the sponges and ligatures, the surgeon’s instruments, his hands,
and everything brought into contact with wounds, should be
moistened with a weak carbolic solution. No treatment answers
better for badly broken knees, and for burns and scalds.
Abscesses and bursal enlargements opened by an instrument
wetbed with the antfiseptic, and at once covered in by the anti-
septic dressing, heal up usually by first intention, and without
wasteful discharge or imritating fever. Adhesion and oblitera-
tion of secreting sacks is further expedited by injection of a
weak solution. An occasional dressing often promotes healing
of farcy buds and ulcers. Overreaches, troublesome ulcers, and
quittors, after being douched or injected with the watery solu-
tion, are covered with a few folds of carbolised lint or oakum,
and when painful or irritable enveloped in a large bran poultice,
also saturated with acid, and left undisturbed for one or two






A VALUABLE DISINFECTANT AND DEODORISER. 235

M‘Dougall’'s or Calvert's disinfecting powders, which are
sprinkled daily throughout the stables of some of the exten-
sive omnibus, cab, and carrying establishments of London,
Liverpool, and other large towns, at an annual cost of 5s. for
each horse. Carbolic acid, when thus employed, is not injuri-
ous or distasteful either to the animals or their attendants : it
drives away flies and fleas ; arresting decomposition, it prevents
unpleasant smells ; conserving and fixing ammonia, it increases
the value of manure with which it has been mixed ; with other
germs it destroys those given off from cases of contagious disease.
To ensure thorough purification of infected premises, the anti-
septic must be freely and frequently used in the econdition of
powder, fluid, spray, or vapour, or in several of these forms.
The vapour is readily got by sprinkling the acid on live coals
or on & hot metal plate. In large buildings, besides smearing
the walls and woodwork with the erude brown acid, sheets
wetted with it should be suspended here and there to catch
Hoating particles of contagion. Along with carbolic acid, sul-
phurous acid or sulphites may be fittingly used. To neutralise
the virus as it is formed, animals infected with contagious dis-
orders should have fhe acid given internally, and may also be
lightly sponged over daily with a solution containing not more
than one per cent. The daily use of the antiseptic, both in-
ternally and externally, will prevent, with tolerable certainty,
healthy animals in near proximity to those diseased from ab-
sorbing or suffering from any infecting particles which may
happen to reach them. In preserving sewage or other ferment-
escible matters, when freely mixed with water, carbolic acid is not
80 effectual as copper sulphate or zine chloride ; for arresting the
decomposition of night-soil, it is proved by Mr. W. Crookes’
experiments to be inferior to common salt ; for neutralising or
destroying offensive gases, it is not nearly so effectual as ehlorine
bleaching powder or potassium permanganate. No other anti-
septic is, however, so effectual in preserving or disinfecting
hides, skins, or wool, or subjects for anatomical examination,
which keep for two months if injected and subsequently occa-
B}UHaH}’ wetted with a solution containing one per cent. A
similar solution preserves natural history specimens from mil-
dew and moths, Mixed with the earth of vine borders it pre-
vents oidium, Boned meat is brought in good condition from


















A GOOD LAXATIVE FOR CALVES AND DOGS. 241

Madras, informs me that two or three dressings usually suffice
to remove the disease. As a clyster, it is generally superseded
by linseed oil. As an external demulcent, 1t 13 unsuitable on
account of its tendency to become rancid.

Doses, ete—The castor oil seeds are conveniently given
to the dog or pig to the number of six or eight, triturated with
linseed meal, and made into a bolus, or rolled in a piece of
meat or such other food. The dose of castor oil for the larger
quadrupeds is about a pint; for sheep and pigs, £31]. to f3iv. ;
for dogs, f3i. or f3ij.; for cats, about f3i. It may be given
alone, or mixed with linseed oil, with gruel, milk, or aromaties ;
to increase its activity, it is combined with small quantities of
oil of turpentine or of croton; to control undue irritation, as
in diarrhcea and dysentery, it is conjoined with laudanum and
warm starch gruel.

CATECHU.

An aqueous extract of the leaves and young shoots of Uncaria
Gambier; of the wood of Acacia Catechu; and of the
kernels of Areca Catechu.

Three different plants yield the catechus of commerce and
medicine : the Uncaria Gambier, a stout, climbing shrub,
belonging to the natural family Cinchonaces, inhabiting the
islands of the Indian Archipelago, and yielding the pale catechu,
gambier or terra japonica; the Acacia Catechu, an East Indian
leguminous tree, fifteen to twenty feet high, yielding the black
or brown catechu ; and the Areca Catechu, or betel-nut tree, a
tall, beautiful palm, with a fibrous fruit, containing the astrin-
gent seed or betel nut (p. 171). Similar processes are followed
for the extraction from these different sources of the catechu
(cate, a tree, and chwu, juice) The leaves, young shoots, or
seeds, are bruised, or the wood cut into chips, and boiled with
water; the decoction concentrated either by fire or the heat of
the sun; and the extract cut into square cakes or run into
clay moulds.

Pale catechu (Catechu pallidum) occurs in yellow-brown
cubes, with faces about an inch square; and sometimes in
masses made by the aggregation of these cubes. It has a
bitter astringent taste, with a sweet after-taste, iy free from

R
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Doszes, ete.—For horses, 31. to 3iij.; for cattle, zij. to Zvi;
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 a sufficiency of 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. A good tincture is
made by the following Pharmacopceia process:—“Take of catechu,
in coarse powder, two ounces and a half ; cinmamon bark bruised,
one ounce; proof spirit, one pint; macerate, with occasional
shakings, for seven days in a closed vessel ; strain, press, filter,
and add proof spirit to make one pint.” For external purposes,
the powder infusion, and an cintment, are used.

CHAMOMILE FLOWERS.

~ Anthemidis Flores. The dried single and double flowers of
the Anthemis nobilis, wild and cultivated —Brif, Phar.
Nat. Ord.—Composite. Ser, Syst,.—Syngenesia, Polygamia superflua,
Chamomile flowers are extensively cultivated in the warmer
parts of England ; are gathered during dry weather; exposed
for a short time on trays in a shady place; and earefully stored
and kept very dry. The single, or Scotch, contain more oil,
and hence are more active than the double, or English. Both
have a hot, bitter taste, and a strong aromatic odour. They
~_ tontain bitter extractive matter, soluble both in water and
alcohol ; a small quantity of tannin; and one to two per cent
of an active volatile oil, usnally got by distillation of the whole
plant, of a Dblue or green colour, gradually becoming yellow,
and containing a hydrocarbon isomeric with oil of turpentine,
present in cardamom, caraway, and other aromatics, and
associated with it an oxidised portion (C,, H,, + C, Hy O).
Actions and Uses—Chamomile flowers are mildly stimu-
lant, aromatic, tonic, and stomachic ; full doses produce emesis
in dogs. They are occasionally given to horses and caftle in
doses of one to two ounces: to calves, sheep, and swine, in
doses of a drachm; are sometimes used as fomentations and

poultices ; but as external applications they are little better than
linseed or oatmeal.
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pharmacy, sugar refining, and other arts. So great is its
absorbing power, that one volume of good boxwood charcoal
takes up 100 volumes of ammoniacal gas, 55 of hydrogen sul-
phide, and 10 of oxygen. This retained oxygen is ready to
decompose and deodorise any noxious gases which eome into
contact with the charcoal. Air from sewers, or that has been
in contact with the bodies of patients affected with noisome or
contagious disease, 1s deprived of odorous and harmful particles if
passed over trays of charcoal. It also absorbs the colouring par-
ticles of organic substances filtered through it or boiled with it.
Solutions of brown sugar, passed through a layer of charcoal, are
decolorised. Drinking water, filtered through it, is deprived of
organic impurities. Urine, heated with it, parts with its
colouring matters, nrea, and uric aeid, but not with any sugar
it may contain. Vegetable acids, alkaloids, and their salts, are
sometimes purified by charcoal; but for these pharmaceutic
purposes it has the disadvantage of retaining, not only colouring
particles, but portions of the medicine—a property which, how-
ever, renders it serviceable as an antidote in poisoning with
arsenic, aconite, strychnine, and even prussic acid. The char-
coal mechanically envelops and combines with the poisonous
particles ; half an ounce neutralises a grain of morphine or
strychnine ; buf, like other insoluble substances, it is effectual
as an antidote only when given promptly, and before the poison
has been absorbed. Sprinkled over meat or game, or in barrels
of water intended for long keeping, it retards putrefaction. It
does not, ]:L_owever, like carbolic acid, zine chloride, or other
powerful antiseptic, effectually arrest putrefaction when once
it has begun ; but it merely condenses in its pores any septie
or noxious particles given off Being fixed, it has not such a
wide and effectual range of action as a volatile agent like car-
bolic acid, to reach or destroy floating germs of contagion.
Being insoluble in water, charcoal, when swallowed, exerts only
topical effects. It checks fermentative changes, and lessens the
acrimony and feetor of the fieces. It is not mow used as an
anthelmintic. 1Tn a finely divided state it is sometimes applied
as an absorbent and deodoriser to suppurating noisome sores,
and is sprinkled by a dredger either directly on the unhealthy
surface, or mingled with poultices. :
Doses, ﬂﬁc.—}i‘ur the horse, Ziv. to 3i.; for cattle, 3. ; for sheep
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hence, when swallowed, sometimes causes vomiting and purging.
It is an effectnal antiseptic.

General Aections—Dr. B. W, Richardson has made with it
an extended series of experiments on the lower animals ; fishes
and pigeons were narcotised by 11 to 2 grains; mice by one-
third of a grain; rabbits, weighing 85 ounces, by 30 grains
(Medical Times amd Guazette, vol. xi. 1869). 180 grains pro-
duce fatal effects in man, but dangerous symptoms have ocea-
sionally been developed by one-fourth of that amount. M.
T. A. Dollar, of New Bond Street, gave a horse suffering from
spasmodic colic two ounces in water ; the spasms were speedily
removed, but for twelve hours the patient remained very dull
and stupid. My F. J. Mavor, of Mayfair, gave a horse four
ounces of chloral hydrate in water; in five minutes he fell down
insensible, perspired freely, his muscles relaxed, his pupils
dilated ; his pulse, at first accelerated, gradually became normal,
respirations were quickened, until in an hour they numbered 36.
The temperature from 100° Fahr. fell in two hours to 952, but
two hours later rose to 971. In half an hour he was in a quiet
sleep, lasting one and a half hour, when he attempted but failed to
rise,and shortly again slept, the breathing being slowand heavy, the
skin cold, the sphincters relaxed. Four hours after receiving the
draught he was restless, shivering, but disposed to feed, continued
in this state for several hours, and suffered next day from bron-
chitis, from which he gradually recovered. Mr. Mavor gave a
healthy horse four ounces in ten ounces of water ; in half an hour
* he was restless, but drowsy, passing feeces frequently ; his pupils
dilated. He continued in this state for fully three hours, when
he was slightly delirious, but gradually became more quiet.
Fight hours later the effects had passed away (Mavor and
Burness, Actions of Medicines).

Chloral hydrate is readily absorbed, and quickly diffuses
itself throughout all parts of the body. Tt is in great part
exhaled unchanged by the lungs—a proof that its effects are
not dependent, as was once supposed, on its conversion into
chiloroform, ywhich is not found in the blood or excreta of animals
poisoned by chloral hydrate, although readily discovered when
animals are poisoned by chloroform itself. It resembles
chloroform, however, in contracting the red globules, causing
their diffluence, and giving the plasma a red colour (Dr,
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irritability and produce sleep. Small repeated doses, especially
if conjoined with morphine, allay pain, lower temperature, and
sometimes save life in those deadly cases of muco-enteritis in
heavy draught horses. I have had the best results from the
hypodermic injection of forty grains chloral hydrate, immediately
followed by three grains morphine, and repeating both injections
in about an hour. Colic in horses is generally removed
by chloral. Small doses benefit asthma in dogs, and violent
paroxysmal coughing either in dogs or horses. It antagonises
the spasms of chorea and epilepsy, and temporarily relieves
those of tetanus and hydrophobia, especially when used hypo-
dermically.

Mr. Robert Littler of Long Clawson gives it with benefit in
the outset of those cases of parturient apoplexy in cows, in
which there is infense nervous excitement and violent eramp of
the muscles of the hind extremities. Having a wonderful effect
in soothing the irritability, and quieting the maniacal tendencies
of insanity in man, it may prove useful in the more chronic
cases of phrenitis in horses. It is the best antidote for strych-
nine, when promptly given arresting both the force and fre-
quency of the tetanic convulsions, and sometimes saving life ;
but conversely, strychnine is not so certain an antidote for
chloral hydrate, for, although it antagonises the depressed state
of the spinal cord, it does not relieve the comatose brain (Re-
port of Edinburgh Commaission of British Association on Anta-
gonism of Medicines). Chloral is also antagonistic to Calabar
‘bean ; but to act as aneffectual antidote, the slower acting
chloral must be given before, at the same time, or within two
minutes after, the quicker acting Calabar bean. A five per cent
aqueous solution of chloral hydrate relieves itching of the skin in
horses and dogs, removes scurf, and favours growth of hair. As
an antiseptic, dissolved in spirit and water, it is recommended
by Dr. William Craig for preserving natural history specimens
and subjects for dissection, and as an antiseptic and anodyne
dressing for wounds. Chloral hydrate is contra-indicated in
typhoid cases on account of its causing vascular excitement,
Hnpairing oxygenation, and lowering temperature.

‘ Do.ses, etc.—For horses and cattle, 3i. to 3ij.; for sheep and
pigs, 31 to 3iij.; for dogs, grs. x. to grs, xxx.; repeated every
two hours, or even oftener, and conveniently administered in
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to be cheaply evolved for the breathing of a number of animals,
salt, manganese black oxide, and diluted sulphuric acid are
mixed, in the proportions above recommended by Professor
Faraday, gentle heat applied, and the fumigation effected in a
box or closed shed, much care being taken that the gas before
it is breathed be sufficiently diluted. The destruction of these
bronchial parasites is effectually accomplished by the less irri-
tant sulphurous acid gas, or by a drench of oil of turpentine.
The liquor chlori diluted is occasionally used as a stimulant
antiseptic and deodorant.

The bleaching, antiseptic, and other properties of chlorine
depend upon its affinity for hydrogen. Seizing the hydrogen
which vegetable colouring matters contain, it breaks them up, the
resulting chlorinous compounds being colourless ; decomposing
water, it produces hydrochloric acid and nascent oxygen or
ozone, which attack organic particles. Colour, smell, and septic
power are thus destroyed. Fresh meat, bottled with chlorine
aas, was found by Dr. Angus Smith to be bleached externally, but
red within and unchanged, at the end of twenty-eight days. Dr.
G. Calvert's careful comparative experiments with various anti-
septies demonstrate, however, that albuminous solutions are not
so long or so effectually preserved by chlorine solution as by
zinc or mercury chlorides, or by the tar acids. Dr. Angus
Smith, in his cattle plague reports, speaks favourably of chlorine
as a preventive of cattle plague. Used daily throughout pre-
mises adjacent to those infected by mouth and foot disease, it
has apparently arrested the extension of the disorder. Cholera
and erysipelas in man arve stated, however, on the authority of
Dr. Pereira, to propagate themselves readily even when the
patients were kept almost constantly surrounded with the
fumes of chlorine. Although a good deodoriser, it is inferior
as a disinfectant either to sulphurous or the tar acids. It has
the practical disadvantages of being somewhat troublesome to
evolve in unskilled hands ; overdoses are dangerously irritant ; -
combining with the ammonia so often present in farm premises,
1t produces nifrogen chloride, a very irritant gas; attacking
other ammoniacal compounds, it reduces the value of the
manure heaps ; lime-washed walls are further rendered uncom-
fortably moist by it. Where chlorine is used for thorough
disinfection, the buildings must he cleared of animals; large
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the pure chloroform by means of a water bath. Preserve the
product in a cool place, in a well-stoppered bottle. The lighter
liquid which floats on the erude chloroform after its agitation with
water, and the washings with distilled water, should be preserved
and employed in a subsequent operation.

In this process the chief changes which oceur are—(1) the
evolution of oxygen and chlorine from the chlorinated lime ;
and the reduction of aleohol into aldehyd; (2) the formation
of hydrochloric acid and trichloraldehyd or chloral, by the action
of the chlorine; and (3) the decomposition of the chloral by
the caustic lime with evolution of erude chloroform, caleium
formiate, and chloride remaining in the retorts. These three

stages are thus formulated :—

(1) ¢, H, 040 —H, 0+C, H, O (Aldehyd).
(2) C, H, 0+Cl, —3 H C1+C, H Cl, O (Chloral).
(3.) 2C,HCL 0 + Ca H,0,= Ca2CHO, + 2 CH Cl, (Chloroform).

As to the purification : repeated agitation with water washes
away saline acid and organic impurities ; shaking with sulphurie
acid, which must be scrupulously free from nitric acid, chars
and removes the last traces of organic oils; admixture with
slaked lime and calcium chloride gets rid of acid and water.

Properties—Chloroform is a transparent, colourless, neutral,
oily-looking, mobile fluid, with a density of 1'49, a sweet taste,
and a fragrant, ethereal, and apple-like odour. At ordinary tem-
peratures it volatilises entirely, and boils at 140° Though not

_spontaneously inflammable, it can be burned around a wick

saturated with alcohol, forms a green, scoty flame, and evolves
hydrochloric acid. Alcohol, ethers, oil of turpentine, and car-
bon bisulphide dissolve it readily, but water searcely takes up
more than ;3-th part, a pint only holding sixty minims in
solution. It readily dissolves volatile oils, wax, resin, and alka-
loids. Chloroform, to the extent of five per cent, added to fresh-
drawn blood renders it liquid, and imparts a bright arterial
hue ; crystals form after a time; the amount of oxygen is aug-
mented, that of carbonic acid diminished ; the red blood discs
are shrunk, their power of absorbing oxygen is impaired, they
deliquesce and disintegrate.

Chloroform is generally regarded as the chloride of the tria-
tomic radicle methyl (C Hy) ; marsh gas is the hydride (C H, H)






CAUSES PARALYSIS AND ANESTHESIA, 2585

The changes it produces there are, however, at present unknown.
Dr. Harley believes that it acts specially upon the blood globules,
interferes with their absorption of oxygen, produces their partial
deliquescence and disintegration, hence follow sluggish capillary
cireulation and impaired function of the brain and nervous
centres (Royle's Materie Medica, 6th edition). It is removed
from the body mostly by the lungs, but in smaller amount by
the skin and kidneys. Its effects, according to the late Dr.
Snow, are observable so soon as the blood takes up a 56th
part of the amount it is capable of dissolving. It acts directly
on the brain and nervous centres, briefly exciting and pervert-
ing, and then paralysing and extinguishing, their several
functions. Its influence extends from the periphery to the
centre ; from the hinder extremities forwards. An ordinary
anwesthetic dose affects these centres in tolerably regular order;
involving first those presiding over special sense and volition ;
next, those of motion and common sensation ; and lastly, where
the influence is unduly prolonged, those of the sympathetic
system. The action of the heart, at first quickened, is sub-
sequently steadily depressed; the pulse eventually becomes
rapid and weak; the respirations, at first retarded, become
quicker, but as narcosis increases, are more slow, shallow, and
irregular,  The pupils, at first contracted, gradually dilate.
In dogs, cats, and rabbits, as in man, apparently from paralysis
of the sympathetic, the functions of the liver are deranged, and
sugar is found in the urine—an effect also occurring with
alcohol and ether. In these and other effects of chloroform,
functional activity is succeeded by functional paralysis,

The symptoms of anewsthesia having been described in
detail in a preliminary section (p. 83), it may suffice here
to mention that chloroform produces first temporary excite-
ment, with many of the symptoms of inebriation, succeeded by
gradually diminishing consciousness of external objects, weaker
and less regular respiration, diminution of animal temperature,
muscular relaxation, and insensibility to pain. This stage of
. an@esthesia, usually produced within five minutes, is that
‘required for the performance of serious operations, and may
: with caution be safely maintained for an hour or even longer,
- Danger, however, is to be anticipated whenever the breathing
! becomes slow, shallow, or noisy ; the pulse slow, weak, or sud-
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inhalations, there were but two deaths; during the American
campaign, it was given without accident 22,000 times. The
various deaths connected directly and indirectly with its admi-
nistration do not average more than one in 17,000. In the
lower animals it cannot, however, be so conveniently used.
During the earlier stages of inhalation horses sometimes
struggle violently and get excited, and when, to avoid this, the
chloroform is given too rapidly, and in concentrated form, fatal
effects occur. Similar results are also observable among dogs
and rabbits. The anthor has had little experience of its effects
on either cattle or sheep. 'Bees exposed to it speedily become
insensible, and while under its influence may be safely
removed from full hives. Plants exposed to its vapour lose
their irritability.

Medicinal Uses—Chloroform is not so extensively used in
veterinary as in human medicine. It is occasionally given to
horses to procure insensibility during castration, firing, and
other painful operations ; but it is wise to warn the owner of
the risk attending its administration, to have a competent
assistant to regulate the administration, and to hold in readi-
ness for waste and other contingenecies an ample supply of the
drug in good condition. Among the lower animals, parturition
is nsually performed so easily, and with so little apparent pain,
that the administration of chloroform, in the great majority of
cases, is unnecessary. Where false presentations have to be
rectified in the mare, it is sometimes, however, impossible,
without chloroform, to keep the animal quiet, or to abate the
violent uterine throes; whilst in bitches it is also occasionally
useful when the pups have to be reduced in size bhefore 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 neck of the uterus
remains firmly closed, sometimes in spite of medicines and
manipulation. Chloroform in such cases often effectually relaxes
the rigid muscle, and delivery is promptly and safely accom-
plished.  In facilitating the reduction of hernia, chloroform
is often invaluable. Besides affording temporary relief, it
also occasionally removes strangulation of the bowels in horses.
Although its inhalation has been recommended in tetanus, and
relief is obtained so long as anwsthesia continues, the spasms

s
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renders it a useful vehicle for the rapid introduction into the
system of morphine, atropine, and other such medicines,

Doses, ete—It i3 somewhat difficult to fix the precise quan-
tity of chloroform. necessary to produce anwsthesia. Two or
three ounces are generally effectual for horses or cattle, one
to two ounces for sheep and pigs, two to four drachms for dogs.
The inhalation is most simply and safely effected in small
animals with a piece of sponge or lint, wetted with the chloro-
form, and held near the nostrils; in the larger animals, by
placing a sponge saturated with chloroform in a nosebag, per-
forated with holes to admit a sufficiency of air, and attached
to the head. Care should be taken previously to secure a
strong animal, lest he become unmanageable during the early
stages of excitement ; to supply fresh quantities of chloroform
by a tube or other means; and to insure the entrance into the
lungs of an adequate supply of air along with the chloroform.
Three to five per cent of chloroform vapour suffices; upwards
of five per cent is unsafe, being apt, as above stated, to cause
death by sudden arrest of the heart. The Medico-Chirurgical
Society, in 1864, recommended as the best anesthetic mixture,
two parts of chloroform, three of ether, and ome of rectified
spirit. The Austrian Government more recently advised one
part of chloroform and six parts of ether in cold weather, and
eight parts of ether in warm weather. C. Bernard has shown
that the subcutaneous injection of morphine prolongs and
_ intensifies the action of chloroform, but increases greatly its
risks. Whilst anwesthesia continues, the respiration, the pulse,
and the reflex sensibility of the conjunctiva must be carefully
watched. If an undue effect be produced, the inhalation must be
immediately stopped, free access of fresh air allowed, water thrown
over the head and neck, and artificial respiration adopted.

As a stimulant, antispasmodic, and anodyne, the dose of
chloroform for horses or cattle is f3i. to f3ij.; for sheep and
swine, M xx. to m xL; and for dogs, mv. to mx. These doses
are best given in weak spirit, at intervals of one or two hours.
Chloroform is a solvent for gutta percha, and the solution is
occasionally employed as a substitute for collodion.

_ CHLORIC ETHER, also called spirit of chloroform, is made by
dissolving one fluid ounce of chloroform in nineteen fluid
ounces of rectified spirit. It has the specific gravity ‘871, a
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a solution of the disulphate is treated with ammonia solution,
the alkaloid is precipitated as an amorphous white powder.
By slow evaporation of a concentrated solution, it may be got
in delicate silky prisms. It has an intensely bitter taste, per-
ceptible even when diluted with 100,000 parts of water;
requires for solution 350 parts of cold water, 21 of ether,
and still less of absolute aleohol, oils, and diluted acids. It
forms colourless, bitter, crystallisable, rather insoluble salts,
remarkable, like the alkaloid, for tonic and antiperiodic pro-
perties. Aqueous solutions of the alkaloid and its salts acidulated
with sulphuric acid exhibit blue fluorescence, even when diluted
with 200,000 parts of water; treated with chlorine gas, the solu-
tion passes through various changes of colour, from pink to
purple, finishing with dark red ; treated with chlorine water or
bromine, and then with a drop of liquor ammeonize, a green pre-
cipitate is thrown down ; precipitates are also yielded by galls
tincture, gallic, tartaric, and oxalic acids, and Dby silver nitrate.
From quinine acted on by caustic potash, Professor M‘Kendrick
and Dr. Ramsay of Glasgow have recently obtained chinoline,
of which three grains hypodermically injected into the body of
a rabbit cause anwesthesia in eight minutes (Medical Press and
Clircular, December 1877).

Quinidine or quinidia (C,, H,, N, 0,, 2H,0) is isomeric with
quinine, is found in most barks, is precipitated from solution,
and thus separated from the other alkaloids by potassium
iodide, deposits from an ethereal solution in rhombic efflor-

“escent prisms, is less bitter, less soluble, but as powerful as
quinine. An alkaloid has been isolated from C. succirubra
allied to quinine, and termed quinamine.

Cinchonine or cinchonia (C,, Hyy N, O) is present to the
amount of four or five per cent, especially in the pale barks.
Its colourless four-sided prisms have a feebly bitter taste. It
is distinguished from quinine by being anhydrous, scarcely sol-
uble in ether, but readily dissolved in alkaline solutions; its
accidulated watery solution shows no fluorescence, and no green
colour or precipitate with chlorine, whilst it turns a ray of
polarised light to the right instead of to the left, as quinine does,
As a tonic, it is given in about double the dose of quinine

!:Barth?luw). Another alkaloid, cinchonidine, has been obtained
isomeric with cinchonine,
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General Actions—The bark, and in still greater degree, its
alkaloids, have valuable antiseptic properties. Quinine is
scarcely inferior to carbolic acid, arsenic, corrosive sublimate,
or strychnine, in its power of arresting fermentation and putre-
faction, and destroying fungi and other vegetable and animal
organisms. One part in 300 preserves meat, butter, milk, and
wine, and prevents the formation of acid in blood, even when
exposed for a considerable time to the air. Diluted even with
800 parts of water, it prevents fermentation, destroys fungi
and infusoria, and arrests the movements of vibrios and bac-
teria. It is readily absorbed and diffused, and slowly excreted
by the kidneys unchanged, excepting that it is reduced from
the crystalline to the amorphous form. The manner in which
its curative effects are produced is still a matter of speculation,
Professor Binz, of Bonn, arguing from its effects outside the body,
teaches that it hinders the h@mo-globulin of the red corpuseles
from yielding oxygen to the tissues, and hence diminishes
wasteful oxidation and tissue change; that it paralyses the
amcebiform movements of the white corpuscles; and that in
curing ague it attacks and destroys the special germs or
unstable albuminoids liable to degenerate change (Practitioner,
Dec. 1876 and August 1877). Dr. John Harley does not
consider that these ingenious conclusions are established. The
oxides of carbon, which notoriously reduce the oxidising
function of the blood, produce coma instead of delirium, are
devoid of tonic and antiperiodic properties, and increase the
uric acid excretion, instead of diminishing it, as cinchona does.
Dr. Harley believes that cinchona and quinine act mainly as
tonics and astringents on the nervous system; give strength
to the ecirculation by their stimulating the vasomotor nerves;
they produce cinchonism by their direct effect on the nerve
~ vesicle ; their beneficial influences, he adds, “ are seen in those
. cases where, so to speak, the nevous system is unstrung—
* where, from sheer debility and relaxation of the nerve vesicles,
! the nerve currents are jarring and painful ” (Royles’ Mat. Med.,
' 6th ed) Its stomachic and tonic properties ally ecinchona
1 with calumba and beebeeru barks, with the root of Hydrastis
- Canadensis, and with salicylic acid. Powdered bark, swal-
‘lowed in large amount by dogs, irritates and constringes the
.alimentary mucous membrane, and from its bitterness causes
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SOOTHE MOTOR TRRITABILITY. 327

and fluid, the intestines distended with gas; the mucous coat
of the stomach, particularly its cardiac portion, was much con-
gested ; similar spots of congestion were observed here and
there throughout the intestines. The liver and spleen, as well
as the lungs, were distended with dark fluid blood. The fitting
antidotes are cold water to the head, ammonia to the nostrils,
stimulatine enemata, the cautious exhibition of stimulants,
enforced exertion, and artificial respiration.

Dr. John Harley, experimenting on his own person, found
that the paralysis induced by full medicinal doses of hemlock
first involved the third pair of nerves, causing indistinet vision
and imperfect power of focal adaptation. Listlessness, a drag-
ging feeling when walking, and tottering about the knees fol-
lowed, evidencing paralysis of the nerves of the voluntary
muscles. Alike in men and animals the lower extremities are
affected before the upper. Neither in medicinal nor in
poisonous doses are the brain functions directly involved ; there
is no narcotism ; no action on the sensory or afferent nerves ;
no effect on circulation, secretion, or excretion; temperature is
reduced owing to -failure of respiration. Applied directly to
the nerves, it exerts no topical irritation, but perhaps diminishes
the conductivity of the motor nerves. On the unbroken skin
16 exerts no effect ; on wounds large quantities irritate, whilst
small quantities soothe and ease pain. Its effects on the blood
are not yet made out. Conine appears to undergo rapid
decomposition in the blood, for it cannot with certainty be
detected either in that fluid, in the urine, or in other secretions.
~ Hemlock is analogous to curare, which, however, does not poison
when swallowed, although it is very active when injected
underneath the skin or into the veins. It resembles Calabar
bean, which in addition has a paralysing effect on the heart,
and excites gastro-intestinal inflammation. It is also allied to
prussic acid, which is, however, a more general paralyser of the
cerebro-spinal system. Hemlock and conine are directly
antagonistic to nux vomica, strychnine, and other tetanisers.

Medicinal Uses.—Tts physiological action demonstrates
that the special value of hemlock lies in its soothing motor
excitability. It is serviceable in some cases of convulsions,
especially amongst young animals; it quiets the jactitations of
chorea, occasionally checks the fits' of epilepsy, abates the
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QUIETS CARDIAC EXCITEMENT. 331

depression of the heart beats, but no symptoms of acute poison-
ing. Dogs are acted on exactly as by belladonna. Cats be-
come dull and drowsy, the mouth and nose rough and dry, the
pulse accelerated, the pupils dilated, the power of walking or
springing impaired (Harley).

Medicinal Uses—Hyoseyamus is occasionally prescribed to
quiet excited tumultuous action of the heart, occurring especi-
ally in valvular disease. In such cases it will sometimes reduce
the pulse of the horse from 60 to 40 beats per minute. Re-
laxing muscular fibre, and antagonising capillary congestion, it
relieves the pain of rheumatism and neuralgia. Given inter-
nally, as well as by injection, it abates irritability and spasm
of the uterus, bladder, and intestines. As a calmative, antispas-
modic, and substitute for opium, Mr. Mayhew prescribes it for
dogs suffering from distemper, giving half a drachm of the
tineture with a drachm of ether in cold soup. Combined with
drastic cathartics, it prevents griping without diminishing pur-
gation. French veterinarians use it in epilepsy, chorea, and
amaurosis (Delaford and Lassaigne). As an external anodyne,
belladonna or opium is generally preferred.

Doses, ete—From collecting the plant at unsuitable seasons,
from their being long kept before being used, or from exposure
to high temperatures, many preparations of henbane are almost
inert. The succus or juice should be extracted under 200°
from freshly-gathered plants; the tincture obtained by ma-
ceration and percolation from two and a half ounces of coarsely

_powdered leaves and one pint of proof spirit; the extract made
by the cautious evaporation of the expressed juice. f3jss. of
suceus corresponds with about f3iij. of tincture, £3]. of extract,
or grain j. of hyoscyamine. These are suitable doses for horses
or cattle; sheep and pigs take about one-eighth, dogs, one-
twelfth, of these quantities. The effects of full medicinal doses are
usually developed in an hour, and are intensified and prolonged
by combination with opium. It is occasionally prescribed with
belladonna, camphor, and chloral hydrate.

HY0SCYAMINE, conveniently used as a sulphate, like atropine
and daturine, stimulates, shortly exhausts, and paralyses the
sympathetic system. After a brief stage of preliminary excite-
ment, it lowers the force and frequency of the cireulation ; large
doses cause paralysis of the capillary vessels and respiratory












PREPARATION AND PROPERTIES OF IODINE. 339

IODINE.

Todum. A non-metallic element, obtained principally from the
ashes of seaweeds—Brit. Phar.

Todine is chiefly found in sea-water, and thence passes into
the textures of sea plants and animals. It is mostly prepared
in Glasgow by breaking kelp—the semi-vitrified ashes of sea-
weeds—into small pieces, and dissolving in water, when sodium
chloride, carbonate, and sulphate, with potassium chloride, crys-
tallise out. The dense dark-brown iodine ley is decanted off,
contains the iodine chiefly in combination with sodium and
magnesium, and is generally mixed with one-eighth of its bulk
of sulphuric acid, which precipitates sulphur and more sodium
sulphate, and drives off carbonic, sulphurous, and hydrogen
sulphide gases. The acid fluid is transferred to leaden retorts,
heated to 140° and mixed with manganese binoxide, when the
iodine volatilises in violet vapour, and condenses in spherical
glass vessels in gray lustrous scales, resembling black lead. In
the retorts there remain sodium and manganese sulphates and
water. A drier and purer iodine is sometimes obtained by
adding to the iodine ley a solution containing one part of copper
sulphate and two and a half of iron sulphate; the whole of the
iodine is thrown down as copper diniodide, afterwards decom-

- posed by sulphuric acid and manganese binoxide. By a recent
patent process, the dry seaweed is at once economically sub-
Jected to distillation in iron retorts, and yields iodine as well as

~other products, From the mother waters of the Peruvian salt-
petre mines, large quantities of pure iodine are now obtained.

Properties—ITodine usually oceurs in soft friable black or
blue-black laminar crystals of a metallic lustre. Its spec. grav.
is 495. It has an acrid, disagreeable taste, and a pungent,
unpleasant odour, resembling that of chlorine or sea-water.
Applied to the skin, it produces a yellow stain, readily removed
by alkalies. At ordinary temperatures it slowly evaporates;
at 239° it melts ; at 392° it boils, volatilising entirely in dis-
tinctive, violet-coloured, irritating, antiseptic vapours, nine times
as heavy as air.  With water it forms a brownish-yellow solu-
tion, which contains, however, only one seven-thousandth part
of iodine. It is entirely dissolved by twelve parts of rectified






IRRITANT, ALTERATIVE, AND DEOBSTRUENT. 337

General Actions—Applied to the skin or mucous surfaces,
it causes an orange-yellow stain, redness, and irritation; placed
in the areolar textures, it induces inflammation and abscesses ;
inhaled as vapour, it excites cough and bronchial irritation.
Two or three drachms of solid iodine, given to dogs, are speedily
evacuated by vomiting ; but when the cesophagus is tied, they
cause fatal gastro-enteritis in two to seven days, leaving nume-
rous yellow spots and little ulcers in the stomach, and a
peculiar rose tint of the liver (Cogswell). Hertwig found
that such doses killed every dog to which they were given,
inducing sero-sanguineous exudation and hematuria. Horses
and cattle are less susceptible, both of the local irritant and
aeneral constitutional effects of iodine, probably depending on
the presence in their alimentary canal of large quantities of
starch, which convert the iodine into the mild, insoluble starch
iodide. Hertwig mentions that doses of forty to sixty grains,
given to horses twice daily for fourteen days continuously,
caused merely slight diarrheea, with black evacuations and in-
creasing emaciation. Professor Dick repeatedly gave horses
large quantities for several weeks, without observing any other
symptom than the total refusal of water. In one case, he gave
for three weeks doses averaging two drachms per day, and
amounting, towards the end of the experiment, to two ounces
daily. Several ounces have also been given to cattle with the
like negative results. In many of these cases the iodine, having
- been given in the solid form, must have been slowly, perhaps
only partially, dissolved and absorbed. In horses and cattle,
~as well as in other patients, iodine in a properly soluble form
stimulates secretion of nasal mucus and saliva, and of the
digestive, biliary, and pancreatic fluids ; it increases tissue-change
and the removal of waste products; it improves the appetite.

Under its influence various morbid processes are checked,
excessive thirst and inordinate execretion of urine are arrested,
‘and glandular enlargements absorbed.

The condition of iodism produced by prolonged administra-
tion is accompanied by loss of appetite, irritation of the mucous
membrane of the nostrils, eyes, throat, and digestive organs, a
~vesicular skin eruption, abstinence from water, languor, inap-
titude for exertion, and elevation of temperature. In human
patients wasting of the testicles and mamma has been ob-
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ARRESTS POLYURIA IN HORSES. 339

affections. But in no veterinary cases is iodine of such decided
and unfailing advantage, as in that variety of diabetes inspidus
or polyuria which affects horses. In this disease, twenty to
thirty pints of urine are often evacuated daily, the animal
suffers from intense and insatiable thirst, and rapidly loses
strength and flesh. The symptoms, however, even when very
agoravated, yield almost immediately to the use of lodine; the
thirst disappears, the urine is reduced to its normal quantity,
and the animal is restored to perfect health, often within two
or three days. The modus operandi of iodine in curing this
polyuria is not very evident, the removal of thirst being the
only apparent physiological action ecapable of exerting any
curative influence. Neither iron, quinine, arsenic, nor other
effective alterative or tonic is to be depended upon in such cases.
Potassium iodide is not nearly so effectual as the crude iodine.
Tron iodide answers very fairly, but is more expensive and
difficult to procure and preserve. Mr. Thomas A. Dollar, of
New Bond Street, informs me that although he has experi-
mented in these polyuria cases with various more correct
chemical combinations, he finds nothing more reliable than the
following old-fashioned formula :—Iodine, half a drachm ; iron
sulphate, two drachms; powdered gentian, half an ounce—
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 perfect cure. In allaying
the cough and irritability of catarrh, sore throat, and bronchitis
of an epizootic type amongst horses, a useful combination con-
- sists of half a drachm each of iodine, potassium iodide, camphor,
and belladonna extract. Inhaled in vapour largely diluted
with steam and air it soothes the irritable respiratory surfaces
in catarrh in horses, and abates hoose in calves. In chorea
and epilepsy in dogs, iodine is of little value.

It is seldom applied directly for irritant or caustic purposes,
but is much used as a stimulant and resolvent, in chronie
swellings of joints, bursal enlargements, strains of tendons,
thickening of the periosteum, serofulous and other tumours, and
mdurations of the udder. It is occasionally applied in sore
throat in horses; whilst it is rubbed into the chest in
pleurisy to arrest the formation of exudate, and hasten the
removal of what may have been outpoured. To act as a
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EMETICS AND EXPECTORANTS. 343

there is outpoured a profuse secretion from the respiratory
mucous membrane, which often gives great relief in the early
dry stages of catarrh, and also proves useful in cutting short
inflammatory attacks, especially of the eyes, brain, and air-pass-
ages. Moreover, from the liver and portal system the full
action of the emetic also removes morbid matters (p. 45). Even
where doses insufficient to cause emesis are used, and in patients
where emesis never occurs, ipecacuan frequently promotes salu-
tary discharges from the dry congested respiratory membrane.
In mucous catarrh and sore throat amongst horses, where the
patient is feverish, the buccal and Schneiderian membranes hot
and dry, Mr. Thomas A. Dollar, of New Bond Street, sometimes
gives a drachm of powdered ipecacuan, with ‘an ounce of medi-
cinal ammonia acetate solution, in a pint of water, repeating
the dose several times daily. Delaford and other French
veterinarians, believing that it gently stimulates the bowels
and allays irritation, prescribe half-drachm doses in diarrheea and
dysentery in cattle. Following Dr. Ringer's practice with human
patients, drop doses of ipecacuan wine are given at half-hourly
intervals to arrest vomiting in weakly dogs, and for this purpose
it is advantageously conjoined with nux vomica or morphine.
Doses, ete—Of the powder, as an emetie, dogs take grs. xv.
to grs. xxx.; cats, grs. v. to grs. xij.; 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 four
grains ipecacuan, quarter of a grain tartar emetic, with a dessert-
spoonful of antimonial wine, dissolved in an ounce of tepid
~ water, and repeated every half-hour until vomiting takes place.
Some practitioners use the celebrated Dover’s powder, or its
pharmacentical imitation, made by triturating together one part
each of ipecacuan and opium, and eight parts of potash sulphate.
Of this useful 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 four or five times daily,
the patient supplied with plenty of diluents, and kept in a warm
atmosphere or comfortably clothed. The ipecacuan wine of the
Pharmacopeia is prepared by macerating an ounce of bruised root
with a pint of sherry. The acetum is more active and cheaper than
the vinum, and is made by macerating 2} ounces of the coarsely-
powdered root for seven days in a pint of diluted acetic acid.






IRRITANT, ASTRINGENT, AND TONIC. 345

with hydrochloric acid and hydrogen sulphide, negative results ;
with ammonium hydrosulphide, a black precipitate of hydrated
sulphide (Fe S, H, O); with caustic alkalies, white or gray
precipitates of hydrated protoxide (Fe O, Hy O); with potas-
sium ferrocyanide, a light-blue precipitate, gradually becom-
ing darker by oxidation (Fe, Fey;, H, O); with potassium
ferrideyanide, a precipitate dark blue from the first (Fe,
Fdey,, H,0).

The ferric salts are mostly brown or red, and in solution
exhibit with hydrochloric acid, a negative reaction; with
hydrogen sulphide, give a white precipitate of sulphur; with
ammonium hydrosulphide, the black hydrated sesqui-sulphide
(Fe, Sy, H, O) ; with caustic alkalies, a brown-red precipitate of
ferric hydrate (Fe, Oy, H, O); with potassinm ferrocyanide, a
deep-blue precipitate of Prussian blue at once goes down (Fe,
Fey,, H, O) ; with potassium ferrideyanide, no precipitate, but a
green or olive decoloration ; with solution of galls, neutral iron
solutions yield a blue-black precipitate—the basis of writing-
ink.

Actions and Uses—Iron appears to have been the first
mineral substance used in medicine, and some of its compounds
~ have been administered for three thousand years. As filings
- or pulvis ferri it is occasionally given in poisoning by soluble
salts of mercury and copper. Iron salts are astringent, styptic,
and tonic; large doses of the more soluble per-salts are also
irritant and corrosive.  Although exerting little effect on the
_unbroken skin, the soluble preparations applied to mucous or
skin abraded surfaces combine with albumin, coagulate blood,
and are powerful astringents. The metal in a finely divided
state and the insoluble salts, when swallowed, are dissolved by
the gastric fluids. Ferrous salts are converted in the stomach
and duodenum into the corresponding ferrie ; organic com-
pounds are reduced to the carbonate. The salts are probably
- absorbed as albuminates. In anmmic cases, when iron has
been insufficient in the food, or wasted by hwemorrhage or
disease, iron salts are direct restoratives. They supply the
iron requisite for the formation of the hamatin, and the pro-
duction and nutrition of the blood globules, which contain about
suoth part of iron. But besides restoratives, iron salts are also
general tonics and astringents. Any excess not required for
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IRON SULPHATE, 347

practice, and administered for the same purposes and in the
same doses as the sulphate.

IroN SurLPHATE. Ferri Sulphas. Ferrous Sulphate. Green
Vitriol. Copperas. Fe, SO, 7 H, O.

Tron sulphate may be got by dissolving iron in sulphuric
acid ; it is the by-product in the making of hydrogen sulphide ;
but the large supplies required in the arts and in medicine are
obtained from a clay shale or alum schist, highly impregnated
with iron pyrites or bisulphide (Fe S,;). Such schists yield
both iron sulphate and alum (p. 148). Broken into fragments,
they are placed in large heaps, frequently wetted, and exposed
to the air for several months. By oxidation and chemical
combination are formed iron and aluminum sulphates. Water
is freely added, and the solution evaporated, when the iron
sulphate crystallises out, leaving in solution the more soluble
aluminum sulphate.

Properties—Iron sulphate occurs in bluish-green, oblique
rhombie prisms, which, on exposure to the air, gradually
oxidise, becoming opaque, and covered with a brown coating
of oxysulphate ; an excess of sulphuric acid retards this oxida-
tion. Ifs specific gravity is 1-82. It has an intensely inky,
metallic taste; is insoluble in rectified spirit, but soluble in
one-third of its weight of boiling water and twice its weight
of cold water. Heated, it fuses, readily parts with six atoms
of water of erystallisation, retaining, however, the seventh more
tenaciously. Its distinguishing tests are those of other ferrous
salts detailed above (p. 345).

Aetions and Uses—When swallowed it is restorative, tonie,
and astringent, and in large doses irritant. Applied externally,
it is stimulant, astringent, styptic, and antiseptic.

General Actions—Two drachms introduced into the
stomach of dogs occasioned vomiting and death in twenty-four
hours, with redness of the alimentary mucous membrane, and
the formation of a thick layer of tough mucus; the same
quantity applied to a wound, proved fatal in twelve hours
(Christison on Poisons). These irritant effects ave less notable
amongst horses and cattle. They are counteracted by solutions
of galls, alkaline carbonates, and demuleents. Supplying the
iron so essential to the hmmatin, the ferrous sulphate proves a


















JABORANDI A SIALOGOGUE AND SUDORIFIC. 353

JABOREANDL

Leaves and small branches of Pilocarpus pinnatifolius and
other species.—(Lemaire.)
Nat. Ord.—Rutacem. Sex, Syst—Pentandria Pentagynia.

The shrubs yielding jaborandi are natives of Brazil; the
leaves and bark are aromatic and aerid, with a bitter, hot, pun-
gent taste, and contain an acrid resin, a volatile oil, tannic
acid, and an active crystalline alkaloid, pilocarpine or pilocarpia.
Dr. William Craig of Edinburgh has carefully investigated the
properties of jaborandi, and shown that hot water extracts all,
or nearly all, the active prineiples, and an infusion is hence the
most handy preparation.

Actions and Uses—Jaborandi is sialogogue and sudorific :
large doses, especially when including portions of the fibrous
stems, are irritant, and induce nausea and vomiting, It directly
stimulates the vaso-dilator nerves of the salivary glands and
skin, in this respect being antagonised by atropine which para-
lyses them (Royle's Mat. Med. 6th edit) In three men
perspiration and salivation, caused by 60 grains, were arrested
by subcutaneous injection of }35th grain of atropine (Bartho-
low). Thirty to sixty grains, given as an infusion to human
patients, in ten to fifteen minutes cause profuse salivation and
perspiration ; upwards of a pint of saliva, and the like quantity
of sweat, have been collected ; the pulse rises, but arterial ten-
sion is diminished, and temperature lowered ; the pupils contract ;
the symptoms continue four or five hours. Elimination takes
place through the salivary glands and skin, which excretes an
unusual amount of urea. Mr. Thomas Dollar junior and Mr.
I. Print gave horses two to four drachms infused in hot water :
in fifteen to twenty minutes profuse salivation occurred, con-
tinuing for nearly three hours, but without notable diaphoresis,
altered circulation or temperature. In several carriage horses
to which I have given two to four drachms, diaphoresis occurred
after twenty minutes, but was never so abundant as in human
patients; the breathing was accelerated, but no change occurred
in the pulse, temperature, or quantity of the urine; in all cases
abundant salivation continued for two or three hours. Half a
drachm to a drachm caused in English terriers, 15 to 20 1bs.
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IRRITANT AND CATHARTIC. 20H

from ordinary resin by its solubility in oil of turpentine. It
consists of about equal proportions of the colotrless, amorphous
translucent jalapin (Cyy Hyg Oy), which resembles the resin of
scammony, and the less soluble but more active convolvulin
(Cy, Hy Oy). Jalap of good quality is dark-coloured, dry,
heavy, compact, and not worm-eaten. The square or spindle-
shaped pieces of the larger-rooted male jalap, or Orizaba root,
possess the same properties as the ordinary jalap. Similar
cathartic properties also belong to the smaller elongated, corky,
paler, wrinkled tubercles of the Tampico ]&lﬂp, sometimes sub-
stituted for the officinal jalap.
Actions and Uses—dJalap is irritant, cathartic, and feebly
vermifuge, Full doses given to dogs or cats usually cause
nausea and vomiting, as well as catharsis, ~When the cesopha-
aus 1s tied to prevent vomiting, two drachms excite fatal gastro-
enteritis in small dogs. Freely rubbed into the skin, or applied
to mucous surfaces, it excites inflammation. Its cathartie action
is slight either on horses or cattle. Two or three ounces given
to the horse have no effect on the bowels, but act slightly on
the kidneys (Moiroud). White reports administering half a
pound without purging. I have repeatedly given cows four
ounces without perceptible effect. It is, however, a good purge
for dogs and pigs. Professors Rutherford and Vignall, experi-
‘menting upon dogs, found that jalap stimulates the secretion of
bile, and acts still more notably on the intestinal glands (Jouwr-
nal of Anatomy and Physiology, Oct. 1876). For dogs it is
_prescribed for most purgative purposes, acts tolerably speedily
_and certainly, produces full watery discharges, and is especially
-effective when conjoined with a grain or two of calomel. Tt is
identical in its effects with scammony, the dried root of Con-
volvulus scammonia ; is more active than senna, the leaves of
Cassia acutifolia ; is less powerful and less irritant than gam-
boge, podophyllum, elaterium, or colocynth ; as a purgative for
horses it is neither so certain nor effective as aloes ; as a purga-
tive for cattle it is superseded by salines and oils.
Doses, ete.—Dogs take 31. to 3ij.; ecats, 3ss.; pigs, 31 to 3iv.
It is best given in combination with calomel. Dogs, if fasted
for six hours, are effectively physicked in two or three hours
by 3ss. to 3i. of jalap, with two or three grains of calomel,
made into a bolus with any convenient excipient.
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STIMULANT, STOMACHIC, AND DIURETIC. 367

Doses, ete—Of the fruit as a stomachic, horses and cattle
take 3i. to 3iij.; sheep, 3ij. to 3iv.; dogs, grs. xx. to grs. xl;
repeated several times a day, and usually given coarsely powdered
and mixed with fodder. They are readily eaten by most
animals, especially by sheep. A decoction, made either from
the fruit or tops, is occasionally prescribed, and also used as an
external stimulant. As a diuretie, the oil is the best form.
Horses and cattle take 3i. to 3ij.; dogs, m v. to m_x., repeated
at short intervals till diuresis is induced.

LEAD AND ITS MEDICINAL COMPOUNDS.
Leap. Plumbum. Pb.

Lead is chiefly obtained by roasting galena, the sulphide
(Pb S). It has a bluish-gray colour, and a peculiar odour
when rubbed ; is soft and malleable, readily cut or seratched,
and has the specific gravity 11'4. Exposed to the air it
oxidises, loses its metallic Instre, and becomes dull and opagque.
It fuses at 617°. In ordinary water, with access of air, a
hydrated oxide and carbonate is gradually formed. ILead is
sometimes quadratomic, but most of its medicinal compounds
are diatomie.

Poisonous and Medicinal Actions.—Metallic lead appears
to be devoid of medicinal or poisonous action. Shot, an alloy
of lead and arsenie, is occasionally used by the lower order of
dealers, temporarily to relieve the distressed breathing of
_broken-winded horses. Four ounces of metallic lead were
given to a dog at the veterinary school of Lyons without effect.
The metal in frequent doses is apt, however, to be oxidised,
dissolved, and exert its characteristic effects. Such soluble
compounds as the nitrate and acetates are corrosive and irri-
tant, but not so powerful as corresponding zine or copper salts,
The insoluble oxides and carbonates are feebly irritant. All
lead compounds, in continuously repeated doses, become absorbed
and deposited in the areolar and parenchymatous textures;
nerve force is impaired; the voluntary and involuntary muscles
are paralysed and wasted; the extremities arve enfeebled and
bent, for the extensors suffer before the flexors ; the bowels are
torpid from a like paralysis of the involuntary muscles of the






PARALYSES INVOLUNTARY MUSCLES. 359

always present in lead poisoning in man. Fits and partial
paralysis came on at intervals; and when the animals got
down, they often struggled, for a long time ineffectually, to get
up again. The breathing up till this period was pretty
tranquil, but now became so difficult and laboured that the
patients appeared in danger of suffocation. The pulse was in
no case above sixty or seventy ; and I ascribed the diffieulty of
respiration to a paralysed state of the respiratory apparatus.
The animals did not live more than two or three days after
these symptoms appeared. The post-mortem appearances
varied but little. The lungs and trachea were inflamed; the
Iungs engorged with large quantities of black blood; the trachea
and bronchi filled with frothy spume. In all cases but two,
the villous part of the stomach presented isolated patches of
increased vascularity ; and in all cases the intestines, and
especially the large ones, were inflamed. The blind pouch of
the ceecum was nearly gangrenous. There was nothing remark-
able about the liver, spleen, or kidneys, except that they were
of a singularly blue appearance. The brain and spinal cord
were not examined.” It may further be observed, that in dogs
destroyed in about three weeks by lead poisoning the muscular
system was flaceid, pale, and bloodless (Schwepfer).

Mr. Cartwright of Whitchurch, Salop, records in the Zdin-
burgh Veterinary Review for August 1863, three cases of milch
cows poisoned by eating sheet lead which had been used for
lining tea-chests, had been carelessly thrown on the manure
heap, and thence heen spread on the clover fields. Besides

~ failure of milk and appetite, grinding of the teeth, and dulness,
several curious symptoms are mentioned. The head was
rested against any convenient object as if the animal were
asleep ; whilst the pupils were nearly closed, and were little
sensitive to light or to the movements of the finger. The gait
was weak and tottering ; whilst for an hour or two at a time,
the cows, although persistently standing on their hind limbs,
went down on their knees, propping themselves against the
wall. The cases survived four or five days. From the fourth
stomach of one a pound of the fragments of the sheet lead was
removed ; the lining membrane was thickened, and of a brown
colour. The mucous membrane, both of the stomachs and
bowels, was unnaturally vascular, and exhibited in places






FROM BULLET SPRAY AND SMELTING FUENACES., 3861

weeks old they could not stand, although they made great
efforts to do so; in attempting to feed them from a bottle, they
were nearly suffocated from paralysis of the glottis ; twenty-one
died early, out of twenty-three. Colts also died, and those that
lived could not be trotted 150 yards without distressed breath-
ing. Pigs confined to the sty were not injured, but if allowed
to roam were soon affected. The milk of cows and sheep was
reduced in quality and quantity, and cheese made from the
former had less fat in it. I found in the milk of both minute
traces of lead. The dead subjects showed the mucous surfaces
to be paler than natural; the lungs had large portions of a
dark-red colour, with circumscribed edges, not like ordinary
inflammation, but evidently surcharged with fluid. This
accounted for the shortness of breathing, as only portions of
the lungs were fit to perform their funections. In some parts
there appeared bluish spots, where the powder had been stopped
by the bifurcation of the air-passages. A blue line appeared
in the gum of the lower jaw, which, Dr. Taylor said in court,
was not caused by lead poison, as it did not occur, as in the
human subject, on the upper edge of the gum, but where the
gums first come into contact with the teeth, about 3-16ths of
an inch below the top edge. I therefore dissected out this line,
which was about three-quarters of an inch in length, and the
thickness of sewing cotton; and, by aid of carbonate of soda
and the blow-pipe, reduced a spangle of lead from it, quite
visible to the jury without the aid of a microscope. I was
Agreeably surprised at this result, as T expected the mark arose
‘only from altered blood ; but it will now become, in the hands
of a good blow-pipe manipulator, the most ready means of
 detecting lead in the dead subject. It will be observed that,
- of the symptoms, those of emaciation, paralysis, and the blue
line, are similar to those of the human subject; that constipa-
- tion and colic are absent; and we get two new ones, shortness
. of breathing and swelled knees. T will merely add that the
' Company agreed, without calling witnesses, to pay £500
« damages, and to buy the estate at full value.”
When animals are killed while labouring under the saturnine
' malady, or die from its effects, lead can usually be found in
' most parts of the body. It has been detected in the blood, the
- contents of the stomach and intestines, the brain and spinal
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uniting with the lead, forms an insoluble crust, which protects
the metal from further action of air or water, But even
such hard waters are not absolutely safe from lead eontamina-
tion. A piece of irom, a patch of soft solder, or a few earbon-
aceous or other impurities in the lead, are liable to set up
galvanic action, and thus dissolve the metal. Great eare should
therefore be taken to prevent lime, mortar, nails, or in fact any
foreign body, getting into leaden cisterns, which should further
be emptied and cleaned out’occasionally, especially when new.
In acute poisoning an emetic or the stomach-pump should
be promptly used. The most convenient chemical antidote is
diluted sulphuric acid or a soluble sulphate which converts the
lead salt into the insoluble white sulphate. Potassium iodide,
besides producing an inseoluble salt, also hastens elimination
by the kidneys. These antidotes should be given dissolved in
such diluents as milk, mucilage, or egg, which have the further
advantage of forming insoluble albuminates with the lead salts.
The bowels, which are apt to be torpid, should be opened by
saline purgatives, nothing being better than magnesium sul-
phate. Where there is much pain, opium is preseribed ; and in
all cases good feeding and tonics are necessary to perfect a cure.

Leap Oxmpes. Plumbi Oxidii. Litharge. Red Lead.
LEAD CARBONATE. Plumbi Carbonas. White Lead. Cerusse.

Melted lead exposed to a current of air oxidises, forming a
yellow, semi-crystalline powder called massicot (Pb, 0). This,
when fused at a red heat, acquires a foliaceous or scaly struc-
ture, a variable gray or yellow-red colour, and is known as
litharge (Pb 0). At higher temperatures litharge is further
oxidised, and produces red lead or minium, one of the varieties
having the formula 2 Ph O, Pb 0,. Nitric acid breaks up
this complex oxide, leaving undissolved the puce-coloured in-
soluble peroxide Pb O, White lead, so extensively used in
the arts, is a soft heavy powder, a mixture of carbonate and
hydrate 2 Ph CO, Pb O, H, O, and is usually prepared by
exposing for several weeks coils of lead in pots, wetted with
erude acetic acid, and exposed besides to the action of carbonic
acid, evﬂh_red from spent tan, stable manure, or other such decay-
ng organic matters ranged round the coils.
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Actions and Uses—It resembles the other salts of lead;
has been prescribed in scrofula, and applied externally in in-
dolent tumours in the form of ointment or plaster.

LeaD AckTATE, Plumbi Acetas, Sugar of Lead. Pb 2 C,
H, Oy; 3 HO.
LesD SuB-ACETATE. Plumbi Subacetas. Lead Oxyacetate.
Goulard’s Extract. Pb C, H,; O,, dissolved in water.

Of the four acetates, only two are of medicinal value,—the
neutral acetate, or sugar of lead; and the subacetate, which
oceurs in Goulard’s Extract.

Sugar of lead is obtained by dissolving litharge in acetic
acid ; or commonly, on the large scale, by immersing sheets of
lead in dilute acetic acid, scraping off the erust of subacetate
and subcarbonate, which aceumulates, dissolving in acetic acid
and evaporating. Lead acetate is sold in minute needle-like
crystals, which are slightly efflorescent, have an acetous odour,
and a sweet astringent taste; it is soluble in about twice
its weight of water at 60° and in solution unites with
different proportions of the oxides, forming subsalts. The
officinal liquor plumbi subacetatis, in imitation of Goulard’s
Extract, is prepared by boiling & ounces of acetate of lead, and
3% ounces of oxide of lead, in a pint of water, for half an hour,
constantly stirring, filtering, and, when cold, adding more dis-
tilled water, until the product measures twenty fluid ounces.
Preserve in stoppered bottles (Bril. Phar)) It is a colourless,
transparent, alkaline liquid, has a sweet astringent taste, and
- ‘becomes turbid on exposure. From a solution of the neutral
acetate 1t is distinguished by its alkalinity, by the coplous white
precipitate thrown down when a stream of carbonic acid is
- passed through it, and by its producing an opaque white jelly
when mixed with gum arabic mucilage.

Actions and Uses—Like other soluble lead salts, the ace-
tates in excessive doses cause gastric irritation, often with con-
vulsions and other evidences of nervous derangement. Con-
tinued repeated doses develop the special symptoms of plumbism
(p- 358). Medicinal doses are astringent, styptic, and anti-
septic ; and they check the escape of albuminoids in the urine,
in which they are mainly excreted. Externally they are as-
tringent, styptic, and sedative. On skin-abraded or mucous
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angmic calves and young cattle in autumn and early winter.
Scouring lambs are equally benefited by eight or ten grains
each of lead acetate and opium. In many of these cases,
besides being given by the mouth, it is also added to starch
injections. It is used to check superficial circumscribed in-
flammation, to soothe and heal burns, bruises, and irritable
moist ulcers, to cool and relieve strained, inflamed tendons and
joints, to dry and abate the imitation and excessive weeping of
eczema, nettle-rash, and other cracked, painful, or itehing skin
complaints. For eye cases it is unsuitable, as the lead albumi-
nate is apt to form a film over the cornea,

Doses, ete—Of the lead acetates, horses and cattle take 31 ;
calves and sheep, grs. xv. to grs. xx.; pigs, grs. vi to grs. xij. ;
dogs, grs. ij. to grs. vj., given in bolus or solution, repeated once
or twice a day. Cumulative and constitutional effects must be
guarded against, and the medicine withdrawn whenever the
appetite becomes impaired, the gums discoloured, or the bowels
constipated or cramped. = For external application, sugar of lead
- 1s used in powder, as an ointment, or more commonly dissolved
in forty or fifty parts of water, with a little vinegar, to increase
its solubility. The Pharmacopeeia Goulard’s Extract, diluted with
four parts of linseed or olive oil, is recommended as a cooling
application for blistered or contused surfaces (Morton). With
equal parts of spirit, and diluted with eight or ten parts of
water, it is a mild refrigerant astringent. Equal quantities of
lead acetate and zine sulphate, dissolved in thirty or forty parts
of water, constitute the familiar white lotion of veterinary prac-
tice, and, although the preparation is not chemically a correct
one, every-day experience proves it to be a valuable astringent,
sedative, and antiseptic.

LINSEED.

Linseed Oil. Oleum Lini. The oil expressed without heat
from linseed.
Linseed Meal. Farina Lini. The cake of linseed, from which
the oil has been pressed, reduced to powder.—Brit. Phar.
Nat. Ord—Linacew. Sex Syst.—Pentandria Pentagynia.
The Linum usitatissimum, or common flax, cultivated in
Britain and other European countries, yields several important
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soluble in five times its weight of boiling alcohol, in forty parts
of cold alecohol, and one and a half of ether. Boiled with
alkaline solutions, it forms soaps; and is resolved into glycerin
and linoleic acid (Cy; Hyg O,: Miilder) associated with small
amounts of oleie, palmitic, and myristic acids. Exposed in the
air linoleic acid is converted into a colourless resinoid substance.
Mixed with an equal quantity of lime water, it forms Carron
oil, once much used for burns and scalds. Exposed for some
hours to a high temperature, it becomes a dark tenacious mass,
which, when mixed with lampblack, constitutes printer's ink, It
is sometimes adulterated with rapeseed oil; but is more com-
monly of inferior quality from ranecidity, from preparation at
high temperatures, or from presence of impurities.

Actions and Uses—Linseed and linseed cakes are valuable
feeding stuffs; they are palatable, digestible, and nutritive.
As producers of fat, such oleaginous - substances are generally
regarded as two and a half times more effective than starch or
sugar. Their digestion is aided by the pancreatic and biliary
fluids ; they  are absorbed mainly by the lacteals; they are
essential to the repair and growth of every tissue; their com-
bustion develops heat and force. In moderate amount they
favour the assimilation alike of the starchy and nitrogenous
food with which they are given. Well-boiled linseed gruel, or
bruised linseed cake digested in hot water, is a most valuable
nutrient for horses, cattle, and sheep, not only during health,
but also during the progress of acute disease, in scrofula,
rheumatism, chronic skin complaints, and during convalescence
drom reducing disorders. In all such cases it proves both food
and medicine. Horses that are bad grubbers, have harsh scurfy
skins, or are affected with roaring or thick wind, are usually
much benefited, especially if living mostly on oats and hay, by
about a pound daily of bruised linseed cake. A daily mess of
linseed gruel, or a few ounces of bruised cake, given daily to
calves or lambs, as soon as they will eat it, not only economically
favours growth and early maturity, but is tolerably effectual in
warding off attacks of diarrheea, dysentery, anemia, and black-
quarter. In the state of gruel or decoction, linseed is in every-
day use as a mucilaginous demulcent in irritable conditions of
the throat, alimentary canal, kidneys, and bladder; in poisoning
with irritants and corrosives; and as a convenient vehicle for
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gelatinons hydrate made by adding caustic potash to a solution
of the sulphate. It is occasionally applied as a desiccant.

. Doses, ete—Foals and calves, three or four months old,
take, as an antacid, 3il. to 3i; dogs and cats, 3ss. to 3i. It
is given suspended in milk or gruel, and conjoined with car-
minatives,

MaceNESIUM CARBONATE. Magnesia alba.
3 Mg CO,;, Mg O, 5 H; O.

When sodium carbonate is mixed with bittern or with a
solution of magnesium sulphate, double decomposition ensues,
and the precipitated magnesium carbonate, with a little mag-
nesium hydrate, is collected, washed, and dried. The solutions,
tolerably concentrated and mixed without heat, yield a heavy,
when diluted and boiled they produce a light, carbonate. The
former is dense, loose, and granular ; the latter lighter and more
starchy, and under the microscope is found to be partly amor-
phous, with intermixture of numerous slender prisms. Both
varieties are white, odourless, and tasteless, sparingly soluble in
water, but more easily dissolved in hot than in cold water. Fluid
magnesia usually contains 13 grains of carbonate dissolved in
water charged with carbonic acid gas.

The action, uses, and doses of the carbonates are the same
as those of the oxides; but in contact with the acid gastric
juice, full doses are apt to evolve much gas, and cause disten-
sion and discomfort.

3 MAGNESIUM SULPHATE. Magnesiz Sulphas. Epsom Salt.
; Mg SO, T HLO)

This important magnesium salt is found in various rocks
and soils, in sea water in the proportion of 15 to 20 grains in
the pint, and in some mineral springs. From its presence
in the mineral streams of Epsom, it derives its vernacular
name.

Preparation—It is generally prepared from magnesite, the
native carbonate, by saturating it with sulphuric acid, and
crystallising ; from magnesian limestone, or dolomite, or from
bittern, the oily-looking liquid left when sea water is concen-
trated for the separation of common salt. The magnesian lime-
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febrifuze, and antiphlogistic. It closely resembles common
and Glauber salts, and is a more active cathartic than potas-
sium bitartrate or sodium phosphate.

General Actions.—It has a low diffusion power, passes tardily
through animal membranes, retards absorption of fluid from the
canal, and is itself absorbed chiefly from the stomach and duo-
denum. Whilst in the blood, it is believed to diminish the
ecohesive tendency of the red corpuscles, to remove fibrin and
retard coagulation (Dr. John Harley, Royle’s Maf. Med., 6th
edition). It is shortly excreted through the intestinal glands
and vessels into the large howels, along with a large amount of
sernm and fibrin in solution. This exeretory process has been
admirably illustrated by Dr. Launder Brunton (7he Practitioner,
May and June 1874), who placed four ligatures round the in-
testines of a cat, so as to make three separate closed sacs from
five to seven inches long, into the centre one of which he in-
jected seven grains Epsom salt dissolved in 105 minims of
water. The cat was killed four hours later, and although the
two outside sacs were quite empty, the middle one, into which
the purgative had been injected, contained 320 minims of pale
amber fluid, of the nature of a secretion rather than an albu-
minous exudation. In two similar experiments, 425 and 250
minims of fluid were found four or five hours after the injection
of 85 and 90 minims of saturated solution of Epsom salt. The
loops on either side were empty ; no congestion or inflammation
was noticed. Croton oil, elaterium, and gamboge, tested by

_like experiment, all caused similar copious secretion, but none
so abundant as Epsom salt, which yielded 42 and 56 minims
per square inch of intestine acted on by the purgative. This
free secretion and osmosis from the intestinal walls is the chief
specialty of Epsom salt, adapts it for softening dry hard faeces,
a result often safely effected by small, freely diluted, repeated
doses, secures the free washing out of the alimentary canal,
whilst the removal of so much fluid and dissolved fibrin further
develops marked febrifuge and antiphlogistic properties. Pro-
fessor Rutherford’s experiments on dogs indicate that magnesium
sulphate, unlike sodium and potassium sulphates, has no stimu-
lant action on the liver (British Medical and Surgical Jowrnal,
November 1875). But it nevertheless notably counteracts
“ biliousness,” alike in men and animals, by sweeping away un-
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Doses, ete—As a cathartic, adult cattle take 1bj. to Ibij.;
calves of two to three months 3iij. or 3iv.; sheep and pigs,
Ziv. to 3vi.; dogs, Zil. to 3iv. One-fourth or one-sixth of
these doses are often effectual in removing indigestion, keeping
up the action of other catharties, and as febrifuges and altera-
tives. Epsom salt is given dissolved in ten or fifteen parts of
water. To coneeal its nauseously bitter taste, it is administered
with treacle or with sulphuric acid, in the proportion of about
ten drops to every ounce of salt. To expedite its purgative
action, and prevent nausea and griping, there is usually added
some carminative, such as a drachm of ginger to the ounce of
salt. Where prompt and full purgation is desired in cattle or
sheep, equal weight of Epsom and common salt is preferable to
either given alone ; a like quantity of treacle and full dose of
ginger are added ; and all dissolved in a liberal amount of
tepid water. In obstinate constipation and torpidity of the
bowels among cattle, it is sometimes requisite to add to such
saline purges twelve or fifteen croton beans, a drachm of
calomel, or half an ounce of gamboge, and to follow this up
with repeated doses of treacle and ginger. For febrifuge and
alterative purposes, Epsom salt is conjoined with nitre, mineral
acids, gentian, and other bitters.

MARSH MALLOW ROOT.

Althex Radix. Dried Root of Althea officinalis.
Nat. Ord.—Malvacem, Sez, Syst.—Monadelphia Polyandria.

The plants of the natural family Malvacez are rich in
mucilage, and most of them yield tenacious fibres, from which
cordage is obtained. The seeds of the several species Gos-
sypium are surrounded by delicate, flattened, twisted hairs,
'f'-"hiﬁh constitute raw cotton. The marsh mallow grows both
in this country and on the Continent, generally in the neigh-
bourhood of rivers and salt marshes. The flowers, stem, and
leaves yield mucilage, but in lesser proportion than the biennial
root of the cultivated plant, which is sold in light-coloured,
Fbrﬂ't{ﬂ, cylindrical pieces, several inches long, and about an
inch in circumference. 1Its sweet taste depends on the presence
of uncrystallisable sugar; it further contains twenty-five to
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0AK BARK AND ACORNS. 419

0AK BARK.

Quercus Cortex. Dried bark of the small branches and young
stems of Quercus Robur, sub-species pedunculata. Col-
lected in early spring from trees growing in Britain—
Brit. Phar.

Nat, Ord.—Cupuliferse. Sex, Syst.—Monaecia Polyandria,

Bark from smaller branches or young trees is more astrin-
gent than thicker pieces of older growth; the interior finer
fibrous portions, than the external rougher cortical. The as-
tringency depends upon the presence of 10 to 15 per cent of
querci-tannic acid, which differs somewhat from gallo-tannic
acid, and does not, by oxidation, yield gallic acid. The infu-
sion, like that of galls, has a powerful astringent taste, reddens
litmus, gives a blue-black precipitate with ferric salts ; and with
gelatin solution, a white flocculent precipitate, which resists
putrefaction better than that of gallo-tannic acid. Acorns—
the fruit of the oak—are readily eaten by many animals, are
collected in many parts of England for the feeding of sheep
and pigs, are considered to be nearly as valuable as beans, but
on account of their astringency require to be used in moderation.

- Aetions and Uses—QOak bark is astringent. It is prescribed
for all animals to arrest chronic diarrhcea, dysentery, and other
excessive mucous discharges, For weakly scouring calves, 1
find no astringent more serviceable; the decoction is given
once or twice daily as required, either alone or with gentian,
spirit, ether, or chloroform, or, where there is griping, with
laudanum. It lacks the tonic properties of cinchona and
gentian, and when given too frequently, or in too large amount,
causes intestinal derangement. A decoction is applied for
stimulating unhealthy wounds, bracing relaxed mucous mem-
branes, relieving piles in dogs, arresting bleeding, and reducing
hernize and protrusions of the anus and uterus,

Doses, eftc.—Horses take 3ii. to 3i.; cattle, 3ss. to 3ij.;
sheep and pigs, 3ss. to 3ii.; dogs, grs. x. to grs. xxx.; admin-
istered in infusion or demctmn made with one to twn ounces
of oak bark to the pint of water. It is given with aromatics
and bitters ; in dysentery, with opium and starch gruel ; in
‘typhoid cases, with camphor and mineral acids.
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injected subcutaneously caused in dogs excitement, dilatation of the
pupil, illusion of vision, agitation, and frenzy. Its hypnotic action
resembles that of meconine and narceine, and is about one-fourth that of
morphine, Poisonous doses destroy life by arresting respiratory move-
ments (Dr. Harley).

NarcoriNe (C,, H, N 0,)exists in opium in quantities varying from
6 to 8 per cent, and is got by treating the insoluble residue left in the
preparation of morphine with diluted acetic acid, precipitating the solu-
tion with ammonia, and purifying the impure narcotine with hot alcohol
and animal charcoal. Its colourless rhombic prisms have an insipid taste,
and are soluble in ether, alcohol, and weak acids, 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. It is stated to be devoid of narcotism, but a tonic and
antiperiodie, and in 20-grain doses has been used in India as a substitute
for quinine in the treatment of intermittent and remittent fevers.

CopeINe or Uopera (C); H, N O,), present in the proportion of } to
1 per cent, is a colourless bitter alkaloid, erystallising in rhombic octa-
hedra, soluble in 50 parts water at 60°, in 25 parts at 212°, and in less
than two parts of alcohol and chloroform. Unlike morphine, it is in-
soluble in cold, weak, caustic potash, and unaffected by ferrie-chloride. It
exhibits, like the other alkaloids, the twofold soporific and excitant action,
but the excitant action is stronger ; it causes convulsions, nausea, em-
barrassed breathing, and cardiac excitement (Dr. Harley).

THERAINE or Paramorepnia (C, H, N O,) is present to the extent

of 1 per cent, is obtained in minute, colourless, rectangular prisms, has
an acid taste and alkaline reaction, is almost insoluble in water, but
soluble in 45 parts of rectified spirit, and still more so in ether and
chloroform. With eold sulphurie acid it forms a blood-red solution. It
has very slight hypnotic action, prominently exhibits the excitant effects
of opium, stimulates the motor tract of the spinal cord, and causes, like
strychnine, musecular rigidity and convulsions, One to two grains injected
hypodermically produce fatal tetanus in dogs (Dr. Harley).
* Mgecoxic Aco (H, C, H O,, 3H, 0), found only in opium, in quanti-
ties varying from 4 to 8 per cent, forms, along with sulphuric acid, the
solvent for the alkaloids, Tt is obtained as a by-product in the prepara-
tion of morphine muriate by mixing the crude caleium meconate (see
p- 438) with ten parts of boiling water and an excess of strong hydro-
chloric acid. Separated from calcium sulphate and colouring matter, it
18 in transparent, snow-white, scaly crystals, which are soluble in water
and alcohol ; heated above 150°, they are decomposed. It is tribasic;
forms, with neutral solution of ferric-chloride, a blood-red solution ; and
with copper ammonio-sulphate, a green precipitate. No effect is pro-
duced by eight grains given to dogs, cows, and frogs, or by four and five
grains administered to men (Pereira),

Flysical and Chemical Tests,—Solid opium is easily identified by its
red-brown colour, peculiar odour, and bitter taste; simple solutions by
the last two of these tests, and by the reaction of nitric acid on the mor-
phine, or of neutral solution of ferric-chloride on the meconic acid. Such
testa are, however, inapplicable in the contents of the stomach or other
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to horses and cattle, m iij. to dogs; but its chief use is for dis-
guising the flavour of unpalatable drugs, and preventing their
nauseating. Peppermint water is prepared by distilling the
fresh-flowering herb with water and a little rectified spirit, or,
according to the British Pharmacopeeia, by distilling 14 fluid
dram volatile oil with 1% gallon water and collecting a gallon.
A strong spirit or essence, very suitable either for medicinal or
pharmaceutical purposes, is prepared by dissolving one part of
the volatile oil in four parts of rectified spirit. The M. viridis,
or spearmint, and the M. Pulegium, or penny-royal, are scarcely
so powerful as peppermint.

PEPPERS.

The black and white peppers in daily domestic use are
obtained from the brown wrinkled berries of an East Indian
climbing plant—the Piper nigrum, of the Nat. Ord. Piper-
acem. They are imported from the Malabar coast, the islands
of the Indian Archipelago, and the West Indies. The spike,
bearing 20 to 30 berries, is gathered shortly before ripening,
dried in the sun, the berries rubbed off, and ground without
separating their outer covering, yielding black pepper. To
prepare the milder white pepper, the best and soundest ripe
berries are steeped in water, and their outer covering carefully
separated before they are ground. Long pepper brought from
Singapore and Batavia consists of small, closely-attached
berries, arranged on eylindrical gray spadices one or two inches
long. Cubebs, or Cubeba, are the dried unripe fruit of the Cu-
beba officinalis cultivated in Java. The berries are stalked
and lighter coloured than those of the common pepper, are
globular, rough, wrinkled, with a strong odour, and pungent,
aromatic, bitter taste. Peppers when ground have a hot, pun-
gent, spicy taste, and owe their properties to a volatile oil—
isomeric with oil of turpentine (C,, Hy,), a soft pungent resin,
and 2 to 3 per cent of the colourless, crystallisable, neutral
piperin, which is isomeric with morphine, and is resolved by
nitric acid into piperic acid (C,, H,, O,), and an active oily
alkaloid piperine (C; H,; N).

Jamaica pepper, pimento, or allspice, closely resembles the
true peppers ; is the dried unripe berry of Eugenia pimenta, a
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