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III.-AGENTIA MECHANICA ET CMRÜRGICA.-MECHANI-
CAL AND SÜRGICAL AGENTS.

The consideration of these subjects does not fall within the province of this
work.

IV.-AGENTIA PHARMACOLOGICA SEIT MEDICAMENTA-
PHARMACOLOGICAL AGENTS OR MEDICINES.

(Medicamina; QupfAUKO..)

Pharmacological Agents or Medicines are substances, not essentially ali-
mentary, used in the treatment of diseases, and which when applied to the body,
alter or modify its vital actions.

Aliments are vital Stimuli (see p. 44, foot-n'ote,) which vivify,and can themselves be vivificd;
(See Müller's Elements of Physiology, by Baly, vol. i. p. 31.) since they are assimulatcd to our
organs, and become integrant parts of the living body.

Poisons are distinguished frora medicines principally in the degree of their effects, and the
uses to which they are applied; for the most powerftil poisons become, when administered
under proper regulations, very valuable medicines.

Pharmacology (Pharmacologia, from 4>«f^.«xa», a mediane; and foyor, a dis-
course,) or Materia Medica, is that branch of Acology devoted to the considera¬
tion of medicines.

«. General Pharmacology (Pnarmacologia generalis) treats of medicines generally.
ß. Special Pharmacology (Pharmacologia specialis) trcats of medicines individually.
Pharmacology is divided into three departments, termed rcspectively Pharma-

cognosy, Pharmacy, and Pharmacodynamics.

1. PHARMACOGNOSIA,—PHARMACOGNOSY.
(Physiographische Araneimittellehre, Pfaff; {System der Matcria Mcdiea, 1er Band, S. 2. Leipzig, 1808.) Phar-

maceutische Waarenkunde, Qaebcl; (Goebel and Kunse's Pharmaceuäsche Waarenkunde. Eisenach, 1827-29.)
Histoire des drogues simples, Guibourt; (Histoirc «Ibrcgec des Drogues Simples, 3me ed. Paris, 183b.) Pijar-
ma comathie, Cottcreaii.t)

Piiarmacognosy (from (pap^xxcv, a mediane; and yiyvatrx.a, / know) is that de-
partment of Pharmacology which treats of the origin, properties, varieties, quality,
and purity of Unprepared Medicines or Simples (medicamenta eruda.)

In other words, Pharmacognosia treats of all that relates to the commerce of drugs.
Strictly speaking, it is a department of what the'Germans call Waarenkunde (Merchandizc-

Knowledge;) and hence is sometimes called phormaceutische Waarenkunde (pharmaceulical
Merchandize-Knowledge.) As we have no word in the English language corresponding to
Waarenkunde, I would suggest that of Agorasmalogy (from nyopio-/**, merchandize; and joaoc,
a discourse.)

Unprepared Medicines or Simples are either Foreign or Indigenous. The
former are imported by the merchant, and sold on bis behalf, by the drug-broker,
to the wholesale druggist.

Much valuable Information connected with the commerce of Foreign drugs will be found in
the following works and periodicals:—

1. A Dictionary, practüal, iheoretical, and historical, of Commerce and Commercial Navi¬
gation. By J. R. M'Culloeh, Esq. A new edition, with 'Supplement to Jan. 1839.

2. Bill of Entry, B. published daily.
3. Trade List and Weekly Register of Customs and Parliamentary Accounts.— [The Lon¬

don Medical Gazette gives a monthly list of Drugs on sale,. with their prices and scvcral du-
ties taken from the Trade List.]

4. The Public Ledger. A daily newspaper, containing the advertisements for the drug
sales.

5. Parliamentary Papcrs. The following retums are especially uscful to the pharmacolo-
gist:—

i Traue Elc/nc/Uaire de Pkaftitaculogie.
\nquirc.

Paris, 1835— Pharmaamatliie, Crom <pif[MKn and ^»6«, Iscck, ur
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a. A General Statement of the Imports and Exports of the principal Articles
of Merchandize belween the United Kingdom and the several Foreign
Countries and British Possessions Abroad, in the year 1827.

b. A Statement of the Imports and Exports of the United Kingdom for the year
1830, ending bth January, 1831.

c. A Statement of the Imports and Exports qfthe United King dorn for the year
1831, ending 5th January, 1832.

Indigenous vegetable substances are usually collected by the herbalist. Most
of the plants grown in this country, and for which there is a large consumption,
are cultivated at Mitcham, and other places.

In this country we have no recent works expressly devoted to Pharmacognosy. The hon.
don and Edinburgh Dispensatories, and Lcwis's Materia Medica, contain a good deal ofvalu-
able Information on this subject.

The following are the best Continental works on the subject:—
N. J. B. Guibourt's Histoire Abregte des Drogues Simples, 3 me ed. Paris, 1836.
T. W. C. Martius's Orundriss der Pharmakognosie des Pflanzenreiches. Erlangen, 1832.
T. W. C. Martius's Lehrbuch der pharmaceulische Zoologie. Stuttgart, 1838.
F. Goebel and G. Kunze's Pharmaceulische Waarenkunde. Eisenach, 1827-29.

2. PHARMACO-GHEMIA SEU PHARMACIA,—PHARMACEUTICAL CHEMISTRY OR PHARMACY,
(Chemische Arzneimittellehre, Pfajf; Pharmacotechnie, Cottereau.)

Pharmacy (from cpm^cacov, a mediane) is that department of Pharmacology
which treats of the preparation, compounding, preservation, and dispensing of
medicines {medicamenta prseparatu et composita.)

I must ref'er my readers to the following works for an account of the principles and Opera¬
tions of Pharmacy :—

R. J. Kane's Elements of Practical Pharmacy. Dublin, 1831.
N. E. Henry and G. Guibourt's Traue de Pharmacie pratique et theorique. 3 meed. par

N. J. B. G. Guibourt. Paris, 1841.
E. Soubeiran's Nouvequ Traue de Pharmacie theorique et pratique. 2 ndo ed. Paris, 1840.
J. A. Buchner's Einleitung in die Pharmacie. 3" e Aufl. Nürnberg. 1827.

3. PHARMACO-DYNAMICA.—PHARMACODYNAMICS,
(Dynamische Arzneimittellehre, Pfaff; Fharmacodynamie, Cottereau.)

Pharmacodynamics (from <pxpft.ax.cv, a mediane; and S'vvup.ts; power*) is that
department of Pharmacology which treats of the effects and uses of medicines.

CHAPTER I.— ON THE MEANS OF ASCERTAINING THE EFFECTS OF MEDI-
C1NES.

Formetiy the virtues of medicines were inferred from resemblances (fancied or
real) in form, colour, &c. between these substances and parts of our organism.
These marks or indications of medicinal powers were called Signatures, and were
supposed to arise from Astral infiuences. 1

Thus, Poppyiieads were inferred to act on the head,— Elder-pith on the spinal marrow,—
Euphra'sia, or Eye-bright, on the eye,—Pulmonaria, or Lungwort, on the lungs,—Citrons m
the heart,__Sow-bread on the stomach,—Cassia fistula on the bowels,—AristoloeMa on the
Uterus,—and Orchis on the testicle,—because these substances resembled, respectively, the
parts on which they were supposed to operate.—Again, Saffron was used in jaundicc,—Litfio-
spermuin, or Gromwell, in calculous affections,—and Serophularia in piles,—on account of the
representation of the disease which each of these substances was fancied to bear.

There are four principal methods which, in modern times, liave been resorted
to for the purpose of determining the effects of medicines. These are founded,
respectively, on—

1. The Sensible qualities of medicines.
2. The Natural-Hislorital properlies.
3. The Chemical propeities.
4. The Dynamical propertics.

i See Sprengel, IHsloirc de la Medecine, t. iii. p. 33J.
pensatcrij, by Rowland. Lond. 1669.

Paris, lälo —Also, Schroder's Compleat Chymical Diu-
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1. The Sensible Qualities of Medicines. — Colour, Taste, and Odour, have
been used to indicate, in a very general way, the medicinal properties of plants.
But to all the general positions which have hitherto been advanced concerning
them, so many exceptions exist, that none possess much, if any, practical value.

It appears to me to be a wastc of time and spaco to dwell on this subject; I shall, there-
fore, refcr the readcr, fbr farther Information, to the writings of Linneeus, (Philosophia Bola-
nica, p. 263, ed. 4t*. 1787.) Collen, (^1 Treatise of the Materia Mcdica, vol. i. p. 138. Edinb.
1789.) and Edwards and Vavasseur. (Manuel de Mutiere Medicale. Paris, 1831.) In ano-
ther part of this work, I shall have oecasion to notiee Mr. Greeves's Classification of the arti-
cles of the Materia Medica aecording to their sensible qualities. Somc interesting informa-
tion on the colour, odour, and taste of plants, is containcd in Landgrebe's work on Light.
(Heber das Licht. Marburgh, 1834.)

2. The Natural-Historical Properties. — Exterior Form and Strueture are
made use of in natural history, to determine the affinities of natural bodies: hence
they are denominated natural-historical properties.

a. Of Minerals. —No conclusions, respecting the medicinal properties of mi-
nerals, can be deduced from crystalline form and strueture.

If tvvo dissimilar substances assume the same crystalline form, tbcy are said to be isomor¬
phous; and if the same substance be capable of crystallizing in two distinet fbrms, it is said
tobe dimorphous. Mr. Blake asserts, (Edinburgh Med. and Surg. Journ. for July, 1811.)
that the most striking points of resemblanee exist generally hetwecn isomorphous Compounds
in their aetion on the aniinal tissues when introduced into the btood. Be this as it may, their
action, when taken into the stomach, is often very dissimilar. Thus, the Triphosphate of Soda
is isomorphous with the Triarseniafe of the same base; but no one will pretend to assert that
their action on the System is alike. Arsenious Acid is isomorphous with Sesquioxide of An-
tirnony, yet their effects on the systern are very dissimilar. Mr. Blake admits that the Salts
of Lead and of Silver are exceptions to his Statement: their action on the pulmonary tissue
being analogous, though they are not isomorphous.

b. Of Vegetables. —The telations existing between natural-historical qualities
and medicinal effects have been attentively examined with respect to vegetables.
It has long been supposed, that those plants which resemble each other in their
external appearances, are endowed with analogous medicinal properties. Caesal-
pinus was, accoiding to Dierbach, 1 the founder of this doctrine; though Deean-
dolle [Essai sur les Proprietes Mediccdes des Plantes, p. 4, 2" de ed. Paris,
1816.) regards Camerarius as the first who clearly announceu it. Linnseus (Op.
supra (it. p. 278.) says, " Plantas qua3 genere conveniunt, etiam virtute conve-
niunt; qute ordine naturali continentur, etiam virtute propius accedunt; quseque
classe naturali congruunt, etiam viribus quodammodo congruunt." I may also
refer to Isenflamm, Wilcke, Gmelin, Jussieu, and Barton, as other supporters
of this opinion. But the most important writer in favour of it is Decandolle,
who, in 1804, published the first edition of his work on this subject; and, in
1816, a second edition of it appeared. In the year 1831, we had another in-
teresting treatise on the same subject, by Dierbach. There are other writers,
however, who deny altogether the possibility of judging of the virtues of plants
by their exterior forms and botanical characters. Of these, it will be sufficient
to mention Gleditsch. (De Methodo Bolanicä, dubio et faliud virtutum in
planus indice. Ed. 2" da . Lipsiaj, 1742.)

It must be admitted, that vegetable substances owe their peculiar qualities to
the strueture, and consequent action, of the Organs producing them; and, there-
fore, that differences in the strueture of an organ are attended with correspond-
ing differences in the qualities of its produets. It consequently follows, that the
medicinal qualities of plants of the same natural order should be similar or analo¬
gous. That they are so to a certain extent is fnlly ascertained by numerous
facts. If one vegetable species serve as nutriment for either animal or plant, we

• Abhandlung üeher die Jlraieilträfte des Pflanzen, verg-kklien mit ihrer Struktur und ihren chemischenBestand-
thsilen. Lfiingo, I8:il-

Vol. I.— 15
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frequently observe that other speeies of the same genus, or even of a different
genus, but of the same order, are also adapted for a like use; while, on the other
hand, if any particular speeies be injurious, neighbouring speeies are likewise
more or less so. Experience has fully proved, that in a very large number of
instances there exists an analogy between the exterior forms and the medicinal
properties of plants, so that we can sometimes predict the aetive principle and
mode of Operation of a vegetable, merely by knowing to what part of a natural ar-
raugement it properly belongs. Cruciferje, (fig. 3,) for example, Raphanus
sativus, present the greatest nniformity in their botanical, chemical, and medi¬
cinal characters. They contain a volatile, aerid principle, which renders them
stimulant; and, having been employed successfully in scurvy, they are frequently
termed antiseorbutics. The Labiatje (fig. 4,) which constitute, perhaps, the
most natural family of the whole vegetable kingdom, contain a bitter, resinous,
or extractive matter, and an etherial, aromatic, or volatile oil: which two prin-
ciples, mixed in different proportions, are found in all the speeies, to which
they communieate tonic and carminalive properties. Neither Crucifera? nor La-
biataj contain a single unwholesome or even suspicious speeies. In Conifer^e
(fig. 5,) we find the different speeies pervaded with an oleo-resinous juiee, in
consequence of which they possess stimulant properties.—Many other families
might be quoted to the same effect; and, therefore, we admit, as a general rule,
that plants, of similar strueture, possess similar medicinal qualities.

The objeetions to this general rule are two-fold:—
Ist. Plants of the same Natural Order are frequently endowed with dissimilar Medical Pro¬

perties. The root and leaves of Daucus Carola are wholesome and nutritive, bat the analo-
gous parts of Conium maculatum are highly poisonous. Bothof these plants, however, belong
to the same natural order,— Umbf.llifer.'e (fig. 6-) In some cases we find plants even of the
same genus differing considerably in their medicinal properties; as Cucumis Melo and Cucu¬
mis Colocynthis, of the order CueuRBiTACFiE. If we are to believe the Statements of credible
writers, even Graminejb, which Decandoile doclares to be " la famille la plus naturelle," con-
tains more than one exception to the general Statement in question. For the most part, the
plants of this family are farinaeeous and nutritive. "None," says Dr. Lindley, {Natural Sys¬
tem, 2nd ed. 1836.) u are unwholesome in their natural state, with the siegle exception of
Lolium temulentum (fig. 7,) a common weed in many parts of England, the effects of which
are undoubtedly delcterious, although perhaps mueh exaggerated." I may remark, however,
that scveral other grasses have been asserted to be unwholesome. Loudon (Encyclnpcedia of
Plants, p. 64.) teils us that the seeds of Biomus mollis bring on giddiness in the human spe.
cies and quadrupeds, and are fatal to poultry. The root of ßromus purgans is said to be used
in Canada as an emetie, in doses of forty grains. Bromus calharticus, a Chilian plant, has a
thiek root, which is stated to act as a purgative.' Humboldt 2 teils us that. Festuca quadriden-
tata (fig. 8) is very poisonous, and even fatal to animals. Perhaps this may be the grass de-
scribed by some ander the name of Carapoucha, and which by others has been called Cara-
pullo, Frezier 3 says, in speaking of Lima, "There is an herb called Carapullo, which grows
like a tuft of grass, and yields an ear, the decoction of which makes such as drink it delirious
for some days. The Indiana make use of it to discover the natural disposition of their chil-
dren. All the time when it has its Operation, they place by them the tools of all such trades as
they may follow,—as by a maiden, a spindle, wool, scissors, cloth, kitchen furniture, &c.; and
by a youth, aecoutrements for a horso, awls, bammers, &c.: and that tool they take most
fancy to in their delirium, is a certain indication of the trade they are filtest for,-—as I was
assured by a French surgeon, who was an eye-witness of this verity." On this Statement,
Dr. Lindley (Flora Medica, p. 613. Lond. 1838.) remarks, that it is uneertain whether the
plant referred to be really of the order Gramineae. " I cannot trace the name," he observes,
" and the only Lima plant that I find bearing a name at all like it, is Physalis pubescens,
which, aeeording to the Flora Peruviana, is there called Captili."

In the family Sot,ank2e we meet with other exceptions, as in the fruit of Capsicum annuum
and Atropa Belladonna. I might sclect many other instances (especially from the family
Legüminos^;) to the same effect, but shall content myself with the examples already adduced,
as siifficiently warranting the asserlion that, in the present state of science, botanical affini-
ties cannot be confidently relied on by the medical practitioner for determining the effects of

' Dietionn. de Mnl.iirc Midie, par F V. Meint et J). J- De Lens, torn. i. p. 072. s Voyage, t. i.
s Vuyag« to the South Sea andalxmg the Consta of Chili and Peru, in the years 1712. 1713, arnl 1714.
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Fig. 7.

Fig. 4.
Glechoma hedeiacea.

(LABIATjE.)

Picea vulgaris.
(Nees ab Escnbeck.)

(Coniferje.)

Fjg. 6.

FasniGulum vulgare.
(Umbeli-iferte.)

Lolium temulentum, or
Bearded Daniel.
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remedial agents. I cannot, therefore, agree with Dr. Lindley, (Natural System, 2nd edil. p.
viii.) that "a knowledge of one plant is a guido to the praotitioner, which enables him to
Substitute with conßdence some other plant that is naturally allied to it." As a general rule
wc may admit, that plants of tho same farnily agree in the natvre of tlieir medicinal Operation,
but to this Statement there are many remarkable exeeptions, which diminish, though they do
not absolutely destroy, its Utility in practice.

Fig. 8.

Fesluca quadridentata (Kunth.)

In some instances the exeeptions are perhaps only apparent, and arise from our imperfect
acquaintance with the affinities or strueture of plants. Wo ean readily imagine, that a slight
and almost imperceptible difference in the strueture of the nutrilive organs of two plants, may
be the cause of a trivial difference in the chemical coroposition of their producta. Nov.-
organic analysis has shown us that a very inconsiderable difference in the combining propor-
tions of the elements of organic substances is sometimes attendcd with irnportant differenccs
of medicinal activity.

2ndly. Plants of dissimilar strueture are sometimes endowed with similar or very analogous
medical properties. An oleo-resinous juice, called turpentine, is obtained from Pistachia
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Terebinthus, a plant of the order TEREEiNTiiACEiE,and a substance posscssing almost identical
properties, and bearing the same name, is procured from the genera Pinus, Larix, and Abies,
of the order CoNiFERiE. Balsam of Copaiba, whioh agrces with the turpentines in all its
leadino- properties, and whose constituents arc actually isomerie with those of the turpentines,
is procured from Leguminos*:. Yet the strueture of Coniferoe is totally dissimilar to that of
eilher Tcrebinthaees: or Leguminosre. Again, the effects of Lobelia inflata, a plant belonging
to the order Lobeliaceje, are so analogous to those of Nicotiana l'abacum, which bclongs to
Solanace«, that the first-mentioned plant has received the name of Indian Tobacco. The
term Hellebore (ixxißopoc) has been applied to two very different plants, viz. Helleborus niger
and Veratrum album, in eonsequence, I prcsume, of an obscrvcd similarity of Operation (both
being drastic purgatives and narcotico-acrids;) yet the first-mentioned plant is an exogen or
dieotyledon, and belongs to the order Ranünculace.«, —vvhile the second is an endogen or
monocotyledon, of the order Melantiiace;e.

c. Of Jinimals. —No attempts have been made to trace any relation between
the toxicological, medical, or edible properties and the anatomical strueture of
animals. This has probably arisen from the comparatively small number of
these beings which possess medicinal or poisonous properties; for we are enabled
to employ, as food, animals of every class, from the highest to the lowest.
Among Quadrupeds and Birds no speeies is poisonous, (Fleming's Philosophy
of Zoology, vol. ii. p. 110. Edinb. 1822.) unless, indeed, the Arctic bear be an
exception, whose liver is stated by Captain Scoresby (Account of the, Arctic lic-
gions, vol. i. p. 520. Lond. 1820.) tobe deleterious. Among Fishes, Mollusks,
and Insects, however, several speeies are hurtful; and it is frequently found that
where one is deleterious, kindred speeies are likewise more or less so. Thus
all the-coleopterous insects belonging to the tribe Cantharidix of Latreille pos¬
sess blistering properties.

3. The Chemical Properties of medicines have been sometimes resorted to for
the purpose of determining the influence which these bodies have over the
organism. For we sometimes find that substances possessed of similar chemical
qualities operate in an analogous manner on the System. Thus Sulphuric, Nitric,
and Hydrochloric aeids, act very much alike; as do also Potash and Soda. But
these analogies are not common, and we frequently meet with substances whose
chemical properties are similar, but whose medicinal qualities are most incon-
gruous, as in the case of Quinia and Morphia: while, on the other band, bodies
whose chemical properties are exceedingly unlike, sometimes act in a very
analogous manner; for example, Manna and Bitartrate of Potash.

The properties of bodies are so completcly altered by chemical combination, that it is, in
most cases, difficult to form a correct opinion as to the action of a Compound medicine, mcrely
by knowing the nature and proportion of its constituent parts. The Compounds of some of
the metals, however, offer exceptions to this Statement.

Mr, Blake (Proceedings of the Royal Society, Jan. 28th, 1841.) contends that a very elose
relation exists between the chemical properties and physiological effects.

4. The Dynamical Properties. Observation of the effects caused by the
application of medicines to the animal body.^—Some have examined the action
of medicines on dead animal tissues, and drawn inferences therefrom as to the
Operation on the living organism. This mode of proeeeding was adopted by Dr.
Adair Orawford. 1 But it is admissible only for those remedies whose action is
either mechanical or chemical; and, therefore, with respect to the greater number
of our remedial means, it is useless.

The examination of the effects of medicines on living animals is a much more
valuable and important mode of investigation; for it may be asserted, as a general
rule, that a substance which is poisonous to one speeies "is more or less so to all
classes of animals; and, in a considerable number of instances, its action is of the
same nature or quality, though usually very different in degree, and modified by
the variations in the development of the several organs and funetions. It has
indeed been stated that many substances which are poisonous to man are inno-
cuous to animals, and vice versa. That this Statement is wholly untrue, I will

Jln Experimentell Tnquiru inlo the Effects of Tonics and other Medicinal Substances. Luud. IBiü.
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not venture to affirm, but I think that it is an exaggerated one; and I believe,
with Dr. Christison, (Trealise on Poisons, 3rd ed. p. 65.) that " if the subject
be studied raore deeply, the greater number of the alleged diversities will prove
rather apparent than real."

The animals employed for the purpose of ascertaining the Operation of medicines are, ordi-
narily, the dog and the rabbit, and, occasionally, the cat and the horse. The dog and cat are
supposed to be "affeeted by ahnost all poisons exactly in the same wäyas ourselves." (Chris¬
tison, op. supra cit. p. 64.)

The principal peculiarities whieh are observed in the Operation of medicines in our dorneslic
animals, may be conveniently arranged under three heads, as follow;—

a. Those relating to the nervous System.
b. Those connected with the structure of the digestive organs.
c. Those relating to the skin.

a. To the uncqnal developmcnl of the Nervous System of different animals, is to be referred
the peculiarities observed in the Operation of the substances terrned Cerebro-spinants, or Nar-
cotics, on different animals. Charvet, (De VAction comparce de VOpinm, p. 164. Paris
1826.) in noticing the effects of opium, observes that the brain of the dog being much less
devcloped than that of man, " is not so liable to sanguineous congestion, arid when this con-
dition is observed, it is not very intense—Stupor is the only Symptom of it; never coma, loss
of conseiousness, nor profound sfeep." I have observed that the root of Monkshood does not
act precisely alike on rabbits and dogs. In the lalter, one of the most remarkable Symptoms
of its Operation is diminution of feeling: in the former, the funetion of fceling is much less
obviously affeeted, but we observe more evident paraiysis of the bind oxtremities and muscular
weakness. Moiruud (Pharniacologie- Veterinaire, p. 51. Paris 1831.) says that " the smallest
quantity of Nux Vomiea is sufficient to poison the dog, while the goat eals with impunity
Hemlock, and the hog, Henbane."

b. From differences in the structure of the Digestive Organs arise some peculiarities in the
Operation of medicines. In earnivorous animals, vomiting can be readily excited; whereas
in herbiverous ones it is either not effectod at all, or only with extreme difficulty, as in the
horse and the rabbit. In the horse, the soft palate is so plaeed as ahnost to preclude the pos.
sibility of vomiting. " Whatevcr is returnod from the stomach of the horse, passes through
the nose.—(Youatt, The Horse, p. 152. Lond. 1831.) As the rumen or paunch of ruminants
possesses little sensibility and few blood-vessels, it is but slightly affeeted by medicinal agents.
Hcnce in the administratiun of medicines to these animals, it is necessary to Iet them trickie
slowly down so that they may flow along the cesophagcan eanal, and through the manyplies
or third stomach, into the abomasum, or fourth or true stomach. Mr. Youatt (See the article
"Ergot of Eye") ascribes the occasional inertness of ergot of rye on the ruminant, to its
being hastily poured from a large vessel, by whieh it falls into the paunch, and thero remains
inert.—Lastly, it is remarkable that coloeynth, jalap, gamboge, and briony, whieh operate as
violent purgatives on man and earnivorous animals, have comparatively little effect on the
horse and other herbivorous animals. (Moiroud, op. supra cit, pp. 51, 269, and 274.)

c. The skin also presents some peculiarities in the Operation of Medicines. Thus dogs are
but little under the influence of sudorifics : while the skin of horses is exceedingly susceptible
of the action of oil of turpentine.

The action of medicines on the dead human body, or on parts separated from
it, (as the blood recently drawn from the veins,) has becn examined, with the
view of learning the Operation of these agents on the living body. It may be of
assistance to us in ascertaining either the mechanical or chemical action of sub¬
stances; but as the greater number of medicines act only on the living body, and
quite independently of any known mechanical or chemical infiuences, this mode
of investigation is of very limited value.

In ascertaining the action of remedial agents on the living body, it is necessary
that we examine their influence both in healthy and diseased conditions. For,
by the first we learn the positive or actual power of a medicine over the body;
while by the second, we see how that. power is modified by the presence of dis-
ease. Moreover, in the latter condition we sometimes discover remedial infiu¬
ences whieh our knowledge of the effects of medicines on the healthy body could
not have lead us to antieipate. The beneficial Operation of arsenious aeid in
agues, or in lepra, could never have been inferred from any experiments made
with this substance in health merely; nor could we have formed a correct esti-
mate of the effects and proper dose of opium by employing it in tetanus, nor by
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using mercurials in fever. The homceopathists assert, and with trath, that the
study of the effects of medicines in the healthy State is the only way of ascer-
taining the pure or palhogenetic efFects of medicines—since when we administer
our remedies to invalids " tlie Symptoms of the natural disease, then existing,
mingling with those which the medicinal agents are capable of producing, the
latter can rarely be distinguished with any clearness or precision." (Hahne-
mann's Organon, translated by C. H. Devrient, p. 190.)

CIIAPTER II.— OF THE ACTIVE FORCES OF MEDICINES.

The produetion of effects, by the application of medicines to the living body,
depends on the existence of two classes of powers or Forces; the one residing in
the medicine, (and called the aclive. forces of medianes,) the other in the
organism.

Bodies act on each other in one or more of three ways; viz. mechanically, by
their weight, coliesion, externa! form, and motion; chemically, by their mutual
affmities; and dynamically, by agencies which are neither mechanical nor che-
mical mercly. Hence we may examine the actions of medicines under the three
heads of mechanical, chemical, and dynamical.

1. Mechanical. —The alterations of cohcsion, of form, of relative position,
&c., caused by medicines, are dcnominated their mechanical effects. They are
frequently attended or followed by organic changes; consequently a medicine
whose action is simply mechanical, may preduce two classes of effects—the one
mechanical, the other vital; and the whole of its Operation may be denominated
mechanico-vilal.

Müller {Elements of Physiology, translated by Baly, p. 59.) considers that mechanical
agents rnay give rise to chemical changes in the tissucs. " Mechanical influence in frietions,"
hc observes, " acts under certain eircumstances, as a vivifying Stimulus; it has this effect,
probably, by inducing in the composition of the tissucs, slight chemical changes, as a conse-
quence of which the afftnity of the tissucs for the general vital Stimuli alrcady in the organism
is inereased."

Formerly most of the articles of tlie Materia Medica werc supposed to act on the organism
mechanically merely. " I doubt not," says Locke, (Essay concerning Human Understanding,
book iv. chap. iii.) " but if we could discover the figure, size, texturc, and motionof the miaute
constituent parts of any two bodies, wo should know, without trial, several of their Operations
one upon another, as we do now the propertics of the Square or a triarigle. Did we know the
mechanical affections of the particlcs of rhubarb, hemlock, opium, and a man, as a watch-
maker does those of a watch, whereby it performs its Operations, and of a fite, which, by rub-
bing on thern, will alter the figure ofany of tlie whccls, wo should be ablc to teil before-hand
that rhubarb will purge, hemlock kill, and opium tnake a man sleep." These mechanical no.
tions of Locke harmonized well with those of the iatromechanical or iatromathematieal seet of
the agc in which he lived ; a sect which ranked amongst its supporters Borclli (its founder,)
Bellini, and others, in Italy ; Sauvages, in France; and Pitcairn, Keill, Mead, and Frcind,
in England. The fonetions of the body, the produetion of diseases, and the Operation of me.
dicincs, were explained on mechanical principles. The action of stimnlants, for example, was
supposed to depend on tlie pointed and needle-like form of their particlcs, and the Operation of
emollicnts on their globular form. (Sprengel, Hisl. de Medec. by Jourdan, t. v. p. 131, et seq.)
I need hardly say, the existence of particlcs with the peculiar shapes assumed, is quite imagi-
nary; and, indeed, if, for the sake of argutnent, we admit their existence, the action of medi¬
cines is, notwithstanding, quite incxplicable. We can, indeed, easily believc that a ball of
glass may be swallowed with impunity, and that the samc substance, reuueed to the form of
a coarsc powder, might cause Irritation by the mechanical action of the angular particlcs on
the tender alimentary tube ; but we could not, on this hypothesis, explain why one medicine
acts on one part of the body, and a seeond on another part.

There are very few medicinal agents now in use whose remedial efficaey can
be solely referred to their mechanical influence. Indeed, several of the processes
to which medicines are subjeeted before they are administered, have for their
prineipal objeet the prevention or diminution of this influence. Among the me¬
dicines still 'employed, on aecount of their mechanical action, are the hairs of the
pods of Mitcwia pruriens, quicksilver, and, perhaps, powdered tin; the first and
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the last are used as anthelmintics—the second, to overcome intus-susception, or
intestinal invagination.

2. Chemical.' —If substances, having powerful affinities for organic matter, be
applied to the living tissues, they overcome the vitality of the part, and enter into
combination with one or more of the constituents of the tissues; such substances
are termed caustics or escharotics. But the destruction of life in one part is at-
tended with alterations in the vital actions, and the production of inflammation in
surrounding parts; so that the exertion of the affinities of caustics is attended by
both chemical and vital effects, and the whole of the Operation of these agents may
be denominated a chemico-vital process.

If the energy of the affmity of caustics for organic matter be diminished, as by
diluting them, the vital powers are sometimes enabled to resist the production of
any immediate chemical change, and the life of the part is consequently preserved;
but its organic activity is disturbed and altered. This effect is termed Irritation,
and the agent inducing it is called an irritant. In this case the active force is
still supposed to be affinity; that is, the partieles of the caustic are presumed to
have a tendency to unite with those of the organized tissues; but the miion being
resisted by the vital powers, a new action is set up, which constitutes the changes
or effects before referred to. The long-continued application, however, of weak
chemical agents, will gradually effect slight changes in the composition of the tis¬
sues without producing the death of the altered parts. These organic alterations
of a living part are of course attended by the production of morbid actions.

Chemical changes are sometimes producedin the secretions of distant parts by
the internal use of certain agents. Thus the qualities of the urine are modified
by the administration of acids or alkalis. These modifications or changes depend,
at least in a considerable number of instances, on the chemical influence of the
substances swallowed. For when either alkalis or acids are swallowed, they pass
out of the System, in part at least, by the kidneys; and in the urine they possess
their usual chemical properties, modified by the presence of any substances with
which they may have united. Moreover, the qualities which they impress on
the urine, are similar to those which they produce when added to this secretion
after its evacuation from the bladder. Thus, by the internal use of alkalis, it has
been found that the natural acidity of the urine may be destroyed, and an alkaline
quality substituted for it: the same condition of urine is produced by the addition
of alkalis to this fluid out of the body. Again, the internal use of soda or mag-
nesia may give rise to the appearance of white sand (phosphates) in the urine:
and the same kind of deposite is produced in healthy urine by the addition of a
few drops of an alkaline Solution to it. Farfhermore, by the administration of
acids (sulphuric or hydrochloric,) phosphatic deposites are diminished or entirely
prevented, while the employment of alkalis promotes them: and a few drops of
hydrochloric acid added to urine, in which the earthy phosphates are suspended,
dissolve them. In ofher words, as the modifications which acids and alkalis pro¬
duce in the condition of the urine, are precisely those which we might expect
from the known chemical pioperties of these bodies, it is rational to infer that
they depend on the affinities of these substances.

Do substances (such as acids, alkalis, and metallic salts,) which are known to
possess affinities for the constituents of the blood and of the tissues, exercise those
affinities in their passage through the System? and are the constitutional effects of
those substances referrible to chemical influences? It is impossible to give satis-
factory answers to either of these questions. We cannot deny the chemical in¬
fluence of these agents; but we are hardly authorized to ascribe the whole of their
effeets to it. The truth is, that the facts on which we are required to form our
opinion are too few to enable us to draw any aecurate orprecise conelusions. By
the internal use of madder, the bones and some other parts become coloured; and
the long-continued employment of the nitrate of silver gives rise occasionally to a
deposite of silver under the skin. But with two or three exceptions of this kind,
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no changes in the living tissues or organs have been demonstrated. We know
that when external agents are taken into the System, they become subject to a
superior power, and are no longer at füll liberty to obey the ordinary laws of affi-
nity. It must be some power superior to that recognised in chemical Operations
which prevents the action of the gastric juice on the stomach during life.

Müller, (Elements of Physiology, by Baly, vol. i. p. 58, et seq.) liowever, ascribcs the Opera¬
tion of most external agents to their chemical influence. Vital Stimuli, (a certain degree of
external heat, atmospheric air, water, and nutriment,) he observes, " do not rrierely produce a
change in the composition of the organic struetures, and stimulate by disturbing the balance
in the System, but renovate the tissues by entoring, in a manner indispensable to life, into
their composition." On the other band, all agents of this kind, as well medicinal substances,
as caloric, electrieity, and mechanical influences, " may, when their aetion is excessive, have
the opposite of a vivifying effect, by produeing such a violent change in the organic matter,
that the combinations necessary to life cannot be maintained." " A great number of sub¬
stances are important as medicaments, from produeing a chemical change in the organic mat¬
ter, of which the result is, not an immediate renovation of material and inerease of vital force,
but the removal ofthat State of combination of the Clements which prevented healthy action,
or excited discased action ; or the chemical change produced is such as to render the organ
no longer sensible to a morbid Stimulus; or it is such that certain apprehended destruetive
changes in its composition are no longer possible, as in the antiphlogistic plan of treatment;
or, lastly, these substances produce a change in the nutritive fluids. Such substances are alte-
ralives. By these remedies an organ morbidly changed in composition cannot be rendered
sound by, as it were, a chemical process, but such a slight chemical change can be produced
as shall render it possible for nature to restore tbe healthy Constitution of the part by the pro¬
cess of nutrition. These remedies, again, may be divided into two prineipal kinds, aecording
as they act ohiefly on the nervous System, or on the other organs dependent on that System.
Among those of the first kind, the most important are the so called nareotics; those of the lat¬
ter kind comprehend the numerous medieines which exercise their action on diseases in other
organs. These remedies, also, by removing the obstacles to eure, become indireetly vivifying
or renovating Stimuli; and they may themselves, by disturbing the balance in a part, produce
Symptoms of irritation. If used to excess, they cither give rise to the injurious effeets of the
heterogeneous stimulants, or, by inducing a sudden change of composition, annihilate the vital
force, as is the case with the nareotics. Since, however, such aiterative medieines affect the
composition of an organ each in its own way, onc aiterative may, after a tirne, lose its influ¬
ence, as it were, by Saturation, white the organ may still be susceptible of tbe influence of
another. A great number of the instances of Habituation are referriblc to this cause."

3. Dynamical. —Some substances exercise a most potent influence over the
organism, withovrt produeing any obviously mechanical or chemical changes in
the organic tissues. Such substances are said to act tlynamically; as hydroeyanic
aeid, morphia, strychnia, &c.

In the inorganic kingdom we have evidence of an influence which cannot be denominalcd
either mechanical or chemical. The communication of magnetical and electrical properties to
iron by mere contact with another body, without the produetion of any change of form or of
composition, either of the iron ilself or of Ihc imparting body, is an example ofthis. Now, to
influences of this kind the terra dynamical has becn applied; and several pharmacologists 1
have employed it to indicate those influences of medieines over the organism which are as-
cribable to neither mechanical nor chemical causes. As the term is a convenient one, I have
adopted it.

Some have attempted to aecount. for the action of medieines on electrical principlcs. All
bodies, says Bischoff, (Op, supra eil. Bd. i. pp. 158, 1G3, and 1G3.) by contact with each other,
act as electrics, without, however, necessarily undergoing any chemical changes. Therefore,
when a medioine is applied to the organism, its action is electrical. But though, adds this
writer, a medieinc may produce electrical without chemical changes, yet the reverso of this
does not hold good, for no chemical changes can oeeur without the produetion of alterations
in the electrical condition of bodies ; and, consequsntly, the Operation of eaustics is an electro-
chemical process.

In some few instances the effeets of medieines are analogous to those of electrieity. Thus
the instantaneous death eaused by hydroeyanic aeid is something like an electrical phenome-
non. " A drop of aeid, mixed with a few drops of alcohol," says Magendie, (Formulairc, 8me
ed. p. 174. Paris, 1835.) " when injeeted into the jugular vein, kills tbe animal instantly, as
if he had been Struck with lightning." The same physiologist has compared the convulsive

i Bardach, System der Arzncymittellehre. Leipzig, 1807.—C. II. E. Bischoff, Die Lehre von den chtmi.ir.hen
Heilmitteln. Bonn. 1825.—Vogt. Lehrbuch der Pharmakodynamik, 2™ Aufl. Giessen, 1828.
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shock, caused by the Upas Tieute, "to that which takes place when a currcnt of galvanic fluid
is directed along the spinal marrow of an animal reeently killed." (Orfila, Toxicologie Gene¬
rale.) Again, " If an animal be touched whilst under Ihe aetion of this substance [extracl of
nux vomica,] it experiences a commotion similar to that of a strong electrical shock; and this
takes place every time the contact is rcnewed. (Formul. p. 5.) The rccent assertions of Prof.
Zantedesohi and Dr. Favio (to which I have had already oceasion to refer,) (See pp. 68 & 69.)
with respect to the existence of electric currents in the animal body, are especially interesting
in connexion with the above speculations. These experimentalists declare, that convulsive
movements strenglhen or exalt the neuroeleetric current,—a Statement which agrees with
Magendie's remark as to the effect of nux vomica. Bischoff, (British and Foreign Medical
Review for July, 1841, p. 245.) however, denies the existence of electric currents in the nerves.

CHAPTER III.— ON THE PHYSIOLOGICAL EFFECTS OF MEDICINES.

The effects which rnedicines are capable of producing in healthy individuals,
are denominated Primary, Immediate, or Physiological.

Formerly, no distinction was made betwcen the effects which rnedicines produce in health,
and those which they give rise to in disease ; and the terms Pirtues, Properlies, Facitlties,
and Powers, were applied to both classes of effects. But Bichat, and subsequenlly Barbier
and Schwilgue, pointed out the propriety of considering them separately.

The Physiological Effects may, for convenience, be divided into such as are
local, or which oeeur in the part to which the agent is applied; and those which
are remote, or which take place in parts more or less uistant from that to which
the medicine is applied.

l. Local Effects.
(Topical Effects.)

The local or topical effects of rnedicines are of three kinds,— mechanical,
chemical, and vital.

1. Mechanical Effects. —The Operation and primary effects of the hairs of
Mucuna pruriens, aud of demulcents, are mechanical. But mechanical effects
are usually attendcd, or followed, by changes in the vital actions of the part; so
that the total effect is mechanico-vilal.

2. Chemical Effects. —A very large number of medicinal agents effect che¬
mical changes in the parts to which they are applied.

The constituents of the tissues on which these agents expend the energy of
their affinities, are principally water, albumen, fibrin, and gelatine. Water con-
stitutes four-fifths of the weight of the animal tissues, and without it they are
wholly insusceptible of vitality, except in the case of some of the lower animals.
(Müller, Eiern, of Physiol. p. 7.) Hence, therefore, agents like sulplmric aeid,
which powerfully attract water, act as caustics. Substances which either coagu-
late liquid albumen, (as the mineral aeids and alcohol,) or which dissolve solid
albumen, fibrin, and gelatine, (as the alkalies,) are also powerful caustics. Many
salts, (as bichloruretof mercury; sulphate of copper, acetate of lead, and chloruret
of zinc,) form new Compounds when placed in contact with the organic prin-
ciples just referred to: they are also called caustics. As a preliminary to the pro-
dtiction of the chemical changes here mentioned, the caustic must destroy the
life of the part. Lastly, around the cauterized parts inflammation is set up. So
that the total effect of the chemical aetion of agents on the organism is chemico-
vital.

Those rnedicines or agents, which produce a local chemical effect, admit of a three-fold
division:—

a. Some produce the complete destruetion of the parts with which they are placed in con¬
tact. Oil of Vitriol, Nitric, and Bydroeldoric Aeids, and the Caustic Alkalies, belong to this
series. Liebig 1 refuses to call these substances poisons. They merely destroy, he says, the
continuity of particular organs, and are comparable, in their Operation, to a heated iron or a
sharp knife.

' Organic Cltemistryin ils Application to AgricvMure and Physiologij. Eclited by Lyon riayfair, Ph. D.
London, 1840.
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6. Some enter into chemical combination with the tissnes, or their organio components. To
this serics belong Sulphate of Copper, Bichloride of Mercury, Acetate of Lead, Clhoride of
Zinc, Nitrate of Silver, Arsenious Acid, Tannic Acid, &c. The components oC the living
part, when combined with any of these substanees, are less susceptihle of decay and decom-
position tlian previously. Hence they are unfitted for the exercise of the "prineipal property
which appertains to their vital condition; viz. that of suffering and effecting transfonnation :"
in other words, their vitality is destroyed. In some cases the quantity of inorganio matter
suffieient to destroy the life of a part, is very small; as in the case öf arsenious acid and
bichloride of mercury. Liebig 1 ascribes this to the high atomie weights of fibrine and albu-
men; and he states, that 3 "jgrs. of arsenious acid, or 5 grs. of eorrosive Sublimate, are sufli-
cient to form a neutral Compound of equal cquivalents with 100 grs. of fibrine, as it oxists in
muscle or blood ; and that 1-jgrs. of arsenious aeid are suffieient to unite with 100 grs. of
albumen.

c. Some agents produce chemical eft'ects distinet from those of the preeeding two senes.
The Salts with an allcaline or earthy hase, and Alcohol, belong to this gröüp. Liebig says,
their action does not dopend on their power of entering into combination with the cornponent
parts of the organism. Common salt and alcohol act by abstracting water from the meist
tissues.

Liebig admifs that some poisons act by catalysis. Thus, deeomposing animal or vcgclable
matters are, he thinks, eapable of inducing in the blood of a healthy inclividual a deoomposi-
tion similar to tliat of which they themselves are the subjeets. They exhibit, he says, a
strong sifiiilarily to the action of yeast on liquida containing sujrar and gluten. The poisons
of small-pox, plague, and Syphilis, act, he thinks, in this way. This view, which is a rovival
of an ancient opinion, is ingenious, but improbable.

3. Vital Effects. —The effeots placed under this head are those which are
unaecompanied by any obvious mechanical or chemical lesions.

Although it is probable, that no one component of a tissue can suffer much ohange in its
vital activity without disturbing the actions of other components, yet we observe that the
blood-vessels, the secretory apparatus, the organic fibres, and the nerves of a part, are affected,
in unequal degrees, by different medieines.

a. In some cases the klood-vessels appear to be principally affected. Thus, Cantharides,
Savine, Gambogc, Croton Oil, Mustard, &c, cause pain, heat, redness, and other Symptoms of
inflammation: these agents we denominate irritanfs or acrids.

h. In some instances the secretory apparatus is remarkably affected. Thus, Oxide of Zinc
and Lime Water have a desiccating effect wben applied to a secreting surface.

c. The effect of astringents and emollients is on the organic fibres ehiefiy.
d. The nerves, in some cases, are the parts principally affected. Thus, Aconite causes numb-

ness, tingling, and a prieking Sensation, with scarcely any visible alleration in the condition
of the part.

2. R e m o t c Effects.
(General Effects.)

Natüre of the Effects. —In general the effects produced in parts more or less
remote from the seat of application, are physiological or vital; that is, they con-
sist of alterations of the vital actions. In some few instances, however, chemical
changes are obvious.

a. Vital Effects. —Some substanees, when taken into the stomach, influence
the funetions of remote organs, without our being able to detect, after death, any
change in the strueture or appearance of the parts whose funetions are thus
affected. Thus, Hydrocyanic Acid disturbs the cerebral funetions,—and Fox-
glove acts as a diuretic, without inducing an)? visible topical alteration in the
brain and kidneys respectively.

On the other hand, some agents give rise to visible changes in the condition
of the parts acted on. Thus, Cantharides, in large doses, excites inflammation
of the bladder,—Drastic Purgatives, of the rectum.

b. Chemical Effects. —The deposition of silver under the skin and in some in¬
ternal organs, by the administration of the nilrate ofthat metal, and the red colour
communicated to bones by the internal employment of Madder, are proofs that
the solids remote from the seat of application may undergo slight chemical
changes. Vogt, (Pharmakodynamik, Bd. i. S. 15.) however, denies that any

i Op. supra eil. Lioliig says, that 0361 parts of anliydroas fibrine are united with 30000 parts of water in
muscular fibre or blood.
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remote chemical effects can be induced. I have already (See p. 120.) assigned
reasons for believing that the alteration effected in the quality of the urine by the
internal use of Acids and Alkalies, are the effects of a chemical influence.

Medium by which Remote Effects are prodüced. —It has been hitherto gene-
rally supposed that there were two modes by which a medicine or poison affected
remote parts: these were,—

Ist. By absorption, —that is, by the passage of the medieinal or poisonous molecules into
the blood.

2ndly. By sympalhy, —that is, by an Impression transmitted through the nerves.
Sir Benjamin Brodie {Phil. Trans, for 1811, p. 178; and for 1812, p. 205.)

inferred this double medium of Operation from his experiments on several poisons.
It has, however, always appeared somewhat improbable that an agent should be
capable of affecting remote parts in two ways. "All fair analogy," observe
Messrs. Morgan and Addison, (An Essay on the Operation of Poisonous Agents
on the Living Body, p. 14. Lond. 1829.) " forbids the conclusion that a poison
or an ordinary cause of disease shall at one time produce constitutional distur-
bance through the medium of one System of organs, and at another time through
the medium of another System of organs." Difficulties, however, have hitherto
appeared in the way of an exclusive adoption of either mode of Operation; and,
therefore, while Magendie, on the one hand, advocated the Operation of absorp¬
tion only, and Messrs. Morgan and Addison, on the other hand, that by sympathy
only, most writers, dissatified with these exclusive views, have adopted Sir Ben¬
jamin Brodie's opinion of a double mode of Operation. Although late investiga-
tions strongly favour, if, indeed, they do not absolutely establish, the correctness
of Magendie's opinion, I think it expedient, so long as any doubt remains, to
examine both theories; and, therefore, the following two chapters will be devoted
to these subjects.

CHAPTER IV.— ON THE ABSORPTION OF MEDICINES.

Proofs. —The particles of most medieinal substances, when applied to the
living body, become absorbed and pass into the circulation. Two facts prove
this, viz. the disappearance of certain substances from a shut cavity into which
they had been introduced,—and the detection of medieinal particles in the blood,
secretions, or solids of the body.

a. Disappearance, from a shut cavity. —Drs. Christison and Coindet {Edin.
Med. and Surg. Journ. xix. 335.) found that four ounces of a Solution of oxalic
aeid injeeted into the peritoneal sac of a cat, killed the animal in fourteen minutes.
On a post-mortem examination, although none of the fluid had escaped by the
wound, they found scarcely a drachm remaining.

b. Detection in other parts of the body. —Tiedemann and Gmelin 1 have
detected, by physical or chemical characters, the following substances in the
blood of animals to whom those agents had been administered: Camphor, Dip-
pel's Oil, Musk, Indigo, Rhubarb, Lead, Cyanuret of Potassium, Sulphocyanuret
of Potassium, Iron, Mercury, Baryta, and Alcohol. By other experimenters,
Asafcetida, Sal Ammoniac, Iodine, Hydrocyanic, and Sulphocyanic acids, &c,
have been found. a

In the solids of the body several substances have been recognised: for example,
Madder in the bones, Silverin the skin, Copper in the liver, Lead in the liver,
spinal cord, and muscles, Mercury in various parts, &c.

In the secretions various medieinal agents have been recognised.—Thus, in
the cutaneous secretions, Mercury, Iodine, Sulphur, the odorous Matter of Musk,
of Garlic, and of Onions, and other substances, have been detected; in the breath,

1 Versuche neher d. Wege auf weUhen Substanzen aus dem Magen u. Darrnkanal ins Blut gelangen. Heidel¬
berg, 1820. h

a For authorities cinsult Magendie's Elementary Compendium of Physiologe, ani Christison's Treatise onPoisons.



ABSORPTION OF MEDICINES. 125

the

several substances have been recognised by their odour; for example, Camphor,
Alcohol, Ether, Phosphorus, Asafetida, Sulphur, the odorous matter of Garlie,
and of Onions, &c. The milk sometimes acquires medicinal properties, in con-
sequence of the employment of certain substances by the nurse. Thus it is
rendered purgative by Senna, and narcotic by Opium. " Alkalies given to the
nurse will relieve acidity in the child's stomach; and Mercury given through a
similar medium will eure syphilitic Symptoms in the infant at the breast." 1 Bit¬
ters, Indigo, Iodine, and Madder, have also been distineüy recognised in the
milk. In the urine so many substances have been discovered, that it will be
most convenient to exhibit them in a tabular form. The following is taken prin-
cipally from the experiments of Drs. Wöhler and Stehberger, as mentioned by
the late Dr. Duncan. [Supplement to Edinburgh Dispensalory, 1829.)

SUBSTANCES WHICH PASS OFF BY THE URINE.

Carbonate of potash.
Nitrate of potash.
Chlorate of potasli.
Sulpho-cyanide of potassium.

Fig. 9.

(A.) Unchanged, or nearly so.
Salts.

Sulphuret of potassium.
Ferro-cyanidc of potassium

(in 66 minutes.)
Silicate of potash.

Colouring Principles.

Maoder [ ( in 15 ■»«»«•?■■)
Rhubarb (in 20 minutes.)
Gamboge,
Logwood (in 25 minutes.)
Turmeric (Lewis.)
Red radishes.
Mulberry.
Black cherry (in 45 mi¬

nutes.)
Cassia Fistula (in 55 mi¬

nutes.)
Eider rob (in 75 minutes.)
Cactus Opunüa (see fig. 9.)

Tartrate of nickel and po¬
tash.

Borax.
Chloruret of barium.

Odorous Principles
somcwhat altcred.

Oil of turpentinc.
-------juniper.

Valerian.
Saffron.
Asafcetida.
Garlie.
Castoreum.
Opium.
Narcotic principle of

Amanita musca-
ria.

Asparagus (Cullen.)

Cactus opunüa ;
Small Indian or Prickly Fig.

Other Malters.

Astringcncy of Ova ursi (45 minutes.)
Oil of almonds (Bachetoni.)

(B.) IN A STATE OF COME1NATION.

Sulphur as sulphuric aeid and sulphuretted hydrogen.
Iodine, as hydriodic aeid or ioduret.
Oxalic ~v
Tartaric /
Gallic (in 20 minutes) \ Acids, appear in combination.
Succinic y
Benzoic '

(C.) In a decomposed state.
Tartrate ,

Citrate f - t ^ or sot]a, are changed into the carbonate of the same alkali.
Malate ( * '
Acetate ^

Sulphuret of potassium, changed, in a great measure, into the sulphate of potash.

• Dr Locock.in The Cyclo», „f Pract. Mediane, alt. Lactation. The same authority states that a patient of
Mr. Keate took Mercury by giring the Nitrate of this metal to an ass, ana dnnking the milk.



126 ELEMENTS OF MATERIA MEDICA.

If the accounta published respecting theAmanila muscaria be correct, its effects are mos
extraordinary. A variety of this fungas has a powerfui
narcotic or ratlier inebriating effect; and that tbe active
molecules gct into the blood is proved by the fact of the
urinary secretion being impregnated with tbem, and thus
possessing an intuxioating propcrty; and we are told that
the inhabitants of the north-castern parts of Asiause it for
this propcrty. A man, for example, may have intoxicated
himself to-day by eating some of the fungus; by the next
morning he will have slept himself sober; but by drinking
a tea cupful of his urine, he will become as powerfully in¬
toxicated as on the preceding day. "Thus," says Dr. Gre-
ville, on the anthority of Dr. Langsdorf, " with a very few
Amanitie, a party of drunkards may keep up their debaucli
for a weck;" and " by means of a second person taking the
urine of the first, a tbird of the second, and so on, the intoxi-
cation may be propagated through five individuals." 1

Vessels effecting Absorption. —The particles
of medicinal and poisonous substances are absorbed
by the veins principally, but also by the lymphatics

Amanita muscaria. and lacteals.

1. Absorption by the VeillS.— The cireumstances which seem to prove venous
absorption are the following:—

a. Deteclion of substances in the venous blood.'—Tiedemann and Gmelin
(Op. supra eit.) administered a variety of colouring, odorous, and saline sub-
stances to animals, mixed with their food, and afterwards examined the State of
the chyle, and of the blood of the (splenic, mesenteric and portal) veins. The
colouring substances employed were—Indigo, Madder, Rhubarb, Cochineal,
Litmus, Älkanet, Gamboge, and Sap-green; none of them could be detected in
the chyle, but some were found in the blood and urine. The odorous substances
used were—Camphor, Musk, Spirits of Wine, Oil of Turpentine, Dippel's Oil,
Asafcetida, and Garlic: they were for the most part, detected in the blood and
urine, but none were found in the chyle. The saline substances tried were—
Acetate of Lead, Acetate and Cyanuret of Mercury, Chloruret and Sulphate of
Iron, Chloruret of Barium, and Ferro-cyanide and Sulpho-cyanide of Potassium.
A few of these were detected in the chyle, and most of them in the venous blood
and urine. From these experiments we may conclude, that although saline sub¬
stances occasionally pass into the chyle, odorous and colouring matters do not;
all the three classes of substances, however, are found in the venous blood.
These results, observe Tiedemann and Gmelin, are opposed to those of Lister,
Musgrave, J. Hunter, Haller, Viridet, and Mattei, but. agree with those of Halle,
Dumas, Magendie, and Flandrin.

b. Division of all Paris but Blood-vessels. — Magendie's Experiment. —Ma¬
gendie and Delille (Magendie's Elementary Compend. of Physiology, translated
by Dr. Milligan, p. 284. Edin. 1823.) performed a striking experiment, with
the view of settling, if possible, the question of venous or lymphatic absorption
of medicines and poisons. They divided all the parts of one of the posterior ex-
tremities of a dog, except the artery and vein, the former being left enthe, for
the purpose of preserving the life of the limb. A portion of the Upas Tieutt
was then applied to a wound in the foot: in the short space of four minutes the
effects of the poison were evident, and in ten minutes death took place To the
inferences drawn from this experiment, however, several objeetions have been
stated: first, the exhibition of opium, to diminish the pain of the Operation, has
been Said to vitiate the whole of the experiment; secondly, the coats of the arte-
ries and veins contain lymphatics, by which absorption might be carried on; and
thirdly, as the poison was introduced into a wound, the poison might have com-
bined with the blood, and have rendered it deleterious, without the process of

i See also on this subiect, The History of Kamtschatka and the Kuriliski Islands, translated by Dr.. J. Grieve,
p. 258. Gloucester, 1704.
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absorption taking place. The first two ofthese objections have beert obviated.
In a second experiment, Magendie severed the artery and the vein, and recon-
nected them by quills, so as to preclude the possibility of absorption taking place
by the lymphatics of these vessels: the effects were the same. Some years since
I assisted my friend Mr. Lloyd, assistant surgeon of St. Bartholomew's Hospi¬
tal, in performing an analogous experiment, using Strychnia instead of the
Upas Tieute, and without administering opium: death took place in twelve
minutes.

The late Dr. Thomas Davics (Lectures on the Diseases of the Lungs and Heart, p. 213.
Lond. 1835.) observea on this experiment, that as the absorbents and veins communicate, it
is possible that the poison flowed first into the absorbents, and from thence into the vcins of the
amputatcd portion of the limb.

c. Lactcals lied: effects nfpoisons still produced. —Magendie says that Symp¬
toms of poisoning were observed in six minutes, when nux vomiea was applied
to the intesline, though the lacteals had been tied.

d. Blood-vessels lied: poisons do not ad. —Segalas tied the veins of a portion
of intestine, and applied poison, but no effects were produced. Emmert ob¬
served, that when the abdominal aorta was tied, hydrocyanic acid was applied to
the foot without producing any effect, but when the ligature was removed, Symp¬
toms of poisoning came on. (Müller's Elements of Physiology, by Baly, vol. i.
p. 242.) Mr. Blake {Edinb. Med. and Surg. Journ., vol. liii. p. 45.) found,
that if a ligature be put around the vena portal, and then poison be introduced
into the stomac'h, it failed to act.

It dcserves notiee, that the Academy of Medicine of Philadelphia found that nux vomicai
introduced into the intestines, produced tetanus, although the vena portee was tied. (Müller,
op. supra. cit, vol. i. p. 240.)

e. Rapidity of absorption and circulation loo great for the lymphatics or lac¬
teals. —Mayer (Müller's Physiology, by Baly, vol. i. p. 239.) found that Ferro-
cyanide of Potassium could be detected in the blood, in from two to five minutes
after its injeetion into the lungs. From this it has been inferred that it enters the
blood too speedily for it to be explained by the slow circulation of the lymph.
From later experiments, it appears that the rapidity with which poisons enter
the blood has been greatly underrated. Professor Herring, of Stuttgardt, (Quoted
by Dr. Christison, in his Treatise on Poisons, p. 8, 3d ed. 1835.) found that
the time which a Solution of Ferro-cyanide of Potassium, injeeted into the jugu-
lar vein, requires to reach that of the opposite side, was, in various experiments,
from twenty to thirty seconds. And Mr. Blake (Edin. Med. and Surg. Journ.
vol. liii. p. 42.) states, that the time required for a substance which does not act
on the capillary tissue, to pass from any part of the vascular System back to the
same part again, in dogs, varies from twelve to twenty seconds.

Rapid as is the circulation ofpoisonous moleculcs, it has been supposed not to be sufficiently
so to cxpUnn the Operation of certain poisons which have been said to act instantaneously ;
and hence an argument has been raised in favour of the nerves being the medium by which
the deadly improssion is eonveyed. Hut Mr. Blake (Eäin. Med. and Surg. Journ. vol. liii. p.
42.) asserts that an intorva], aHvays more than nine seconds, elapses between the introduetion
of a poison into the capillaries or veins, and the first symptom of its action ;—a period suffi¬
ciently long for a poison to be brought into general contact with the tissues it affects.

2. Absorption by the Lactcals and Lymphatics,—The particles of medicinal and
poisonous substances are probably absorbed by the lacteal and lymphatic vessels,
as well as by the veins. But the process seems to be slow, and, moreover, is
confmed to certain agents. Tiedemann and Gmelin, whose experiments I have
above referred to, were unable to recognise either colouiing or odorous substances
in the chyle, but occasionally detected certain salts. The absorption of saline,
and non-absorption of colouiing matters, have likewise been noticed by others.
(Müller's Physiology.)

Some of the experiments performed by the Academy of Medicine, at Philadelphia, appear
to be in favour of absorption being effected chiefly by the lymphatics: but they are not con-
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Fig. 11.

Apparatus to illustrate Vhy-
sical Absorption.

Mechanism op Absorption. —The facts connected with absorption are best ex-
plained by assuming the existence of two powers or agencies by which this pro-
cess is effected;—the one physical, and the other vital.

1. Absorption by physical agency {Imbibition, Magendie; Exosmose and En¬
dosmose, Dutrochet.)—Two fluids separated by an interposed dead membrane,
mutually, though not equally, permeate the membrane, so as to become inter-
mixed with each other.

If a current of water, coloured by litmus, be allowed to pass from a bottle (flg. 11,) through
a vein immersed in diluted sulphuric acid, eontained in a
glass dish (6,) into a reservoir (c,) the litmus liquor is soon
obserred to become reddened by its passage through the
vein, in consequence of the acid permeating the venous
coats. If the relative position of the fluids be altered,—
that is, the litmus put in the dish (&,) and the acid passed
from the bottle (a) through the vein, the litmus will still
become reddened, showing that the acid has passed in this
case from within outwards.

Gases and vapours, as well as liquids, also readily per¬
meate dead animal membrane. But the same membrane
is unequally permeated by different gases.

But it may be said this effect is eadaverie only; that is, it occurs in the dead,
but not in the living, tissues:—and in support of this view may be urged, the
transudation of blood within the blood-vessels, and of bile within the gall-bladder,
both of which phenomena are observed after death. Magendie has endeavoured
to meet this difficulty with respect to the imbibition of poisons. He exposed and
isolated the jugular vein of a dog, placed it on a card, and dropped some aqueous
Solution of the extract of nux vomica on its surface, taking care that the poison
touched nothing but the vein and the card. In four minutes the effects of the
substauce became manifest, and the dog died. (Magendie, Lectures, in the Lan-
cet, Oct. 4, 1834.) It must be admitted, however, that the result of this experi-
ment does not absolutely prove, though it strongly Supports, the opinion, of the
imbibing power of the living vessels; for it might be objected, that the nerves of
the venous coats propagated the impression of the poison, and that death took
place without absorption; or, that the small veins of the venous eoat had taken
up the poison. The proof, therefore, should consist in the detection of the poi¬
son within the vessel. Now this has been obtained by Magendie: a Solution of
nux vomiea was placed on the carotid artery of a rabbit; but as the tissue of ar-
teries is firmer and less spongy, and their parietes thicker than those of veins, a
longer time elapsed before the poison traversed the vessel. In fifteen minutes,
however, it had passed, and on dividing the vessel the blood adherent to its inner
wall was found to possess the bitter taste of the poison.

[A. fact of an analogous eharaoter and confirmative of the doctrine of penetra-
tion through living tissues is detailed by Dr. Mitchell. He states, that " while
engaged in investigating Magendie's theory of venous absorption, I coloured the
diaphragm of a living cat blue, by placing a Solution of prusiate of potash on one
side, and that of sulphate of iron on the other." See papers on the Penetra-
tiveness of Fluids, by J. K. Mitchell, M. D., &c. American Journal of
Medien!. Sciences, November, 1830, in which are detailed other ingenious and
interesting experiments on this subjeet.—J. C.~]

With these results before us, we cannot refuse to admit the imbibition of living
tissues, though in them this process cannot be effected so readily as dead tissues.

2. Absorption by a vital agency.' —The physical and chemical agencies, with
which we are at present acquainted, are totally inadequate to explain all the phe¬
nomena of absorption; as the interstitial absorption of solid matter,—for exam-
ple, in the bones. We are constrained, therefore, to admit another agency, which
we may denominate vital or organic.

Absorption of a Medicine, or Poison, essential to the production op
its Remote Effects. —Magendie and Müller (Physiol. p. 246, ei seq.) consider the
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passage of poisons into the circulation essential to thcir Operation on the Sys¬
tem: while Messrs. Morgan and Addison [Essay on the Operation of Poisonous
Agenls. Lond. 1829.) deny that in any case absorption is absolute'ly necessary
for the Operation of a poison. " We are not opposed," observe the latter gentle-
men, " to the theory of venous absorption, but to that theory which would asso-
ciate with it the absolute necessity for the admission of a poison into a vein."
The following facts appear to me to prove, that absorption is essential to the pro-
duction of the remote effects :—

1. Activity of Subslanccs injected into the Blood-vessels. —Meclicinal or poi¬
sonous agents, injected into the blood-vessels, exert the same kind of specific
influence over the funetions of certain organs, as when they are administered in
the usual way; but that influence is more potent. Thus, Tartar Emetic causes
vomiting, Castor oil purging, Opium Stupor, and Strychnia convulsions, when
thrown into the veins,

2. Deteclion of Subslances in the Blood. —All those medicinal and poisonous
agents, whose sensible or chemieal properties enable thera to be readily recog-
nised, have been detected in the blood, or in the secretions which are forrned
from the blood, after their ordinary modes of administration; as by the stomach.

3. Activily of Medianes promoted by the means which promote absorption,
and vice versa. —The remote effects of many medicinal and poisonous agents are
influenced by the same circumstances that influence absorption; and we are,
therefore, naturally led to presume a mutual relation. Now, these circumstances
are principally three in number, viz. the nature of the tissue to which the agent is
applied—the properties (physical or chemieal) of the medicine itself—and the
condition of the System.

a. Nature of the tissue. —Nux voniica acts with llie greatest energy when applied to the pul¬
monary surfaee,—with less when intruduced into the stomach,-^and with the least of all,
when applied to the skin, The same order of gradation is observcd with respect to opium.
Now, the faculty of absorption, or of Imbibition, as Magendie calls it, does not take place with
equal intensity in all tissues. Certain physical conditions (viz. a fine and delicale strueture
and great vascularity) enable the pulmonary surfaee to absorb or imbibe with extreme rapi-
dity: in this respect, indeed, it is not equalled by any tissue of the body. Hence, then, if we
assume that nux vomica and opium act by becoming absorbed, wo can easily comprehend
why they are so energeüc when applied to this part. The membrane lining the alimentary
canal absorbs with less facility than the pulmonary membrane, which may be aecounted for
by its less vascularity, and by its being covered, in some parts at least, by an epidermoid
layer, and in all its parts by mueua, which, to a certain extent, checks absorption. The cuta-
neous surfaee, lastly, being covered by an inorganic membrane (the epidermis) does not possess
the same physical faculties for absorption met with in cither of the foregoing tissues; and hence
the comparative inertness of medicines when applied to it. Jn faet, it is only by the long-con-
tinued application of these agents to the skin, that we are enabled to affeet the general Sys¬
tem; and that the obstrueting cause is the epidermis, is shown by the facility with which the
System may be influenced when tiiis layer is removed, as has been proposed and practised by
Lernbert and Lesieur, constituting what has been denominated the enderttlic or emplastro-
endermic method of treating diseases; of which metbod I shall have occasion to speak liere-
after.

b. The physical and chemieal properties of medicines. —Another circumstance,tending to prove
some connexion between the activity of a medicine and its absorption is, that the effeel of
many medicines is in proportion to thcir solubility. Arsenious aeid and Morphia are both
more energetic in Solution than in the solid State. Now liquids (particularly those miscible
with the blood) are much more readily absorbed than solids. In the treatment of many cases
of poisoning, we endeavour to take advantage of this fact, and by rendering substances inso-
luble, diminish their activity, or render thetn quite inert. Thus the antidote for the salts of
Lead, and of Baryta, is a Sulphate, the aeid of which forms an insohiblo Compound with tue
bases (Lead or Baryta) of these salts. Tannic aeid (or astringent infusions which contain it)
is for the same reason found uscful in cases of poisoning by vegetable substances whose active
principle is an alkaloid; and we employ Carhonato of Limo as an antidote for üxalic aeid,
to render this substance incapable of being absorbed.

c. Condition of System.— Alagendie asserts, as the result of experiments, that plethora uni-
formly retards, and depletion as eonstaully promotes, absorption. If, therefore, we wish to

Vol. L—17
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promote this function, we have a ready means of doing so in blood-letting. Now cvery sur-
geon knows that one powerful means of promotirig the action of mercurials on the mouth, is
to abstract blood ; and, therefore, we should be cautious in bleeding a patient, while a puisonous
dose of some narcotie, as opium, is in tbe stomach. Nay, in theory, the best means of pre-
venting the Operation of poisons which act by becoming absorbed, would be to throw a quan-
tity of warm water into the veins. Magenriie tried this on anirnals, and found it successful.

4. Division of etil parts but blood-vessels. Magendie's experiment. —The
experiment of Magendie, already related, (See p. 126.) of applying the Upas
Tieitte to the leg of a dog, connected to the body only by two quills, is another
argument in favour of the Operation of medicines by absorption: for in this case
the action of the poison could have taken place only after it had passed into the
blood.

5. Division of the spinal cord. —Some poisons, as Hydrocynanic aeid, are
equally active when applied to the legs of an animal whose spinal marrow has
been divided. In this case, the effect of the poison could not be the result of its
action on the nerves of Sensation and voluntary motion. But it may be said the
division of the lumbar spine does not prevent the action of poisons by the ner-
vous system, because it does not destroy the action of the excito-motory or sym-
pathetic Systems, the nervous branches of which are distributed to the lining
membrane of the blood-vessels. I am aware that it is an experiment liable to
objeetion; but, on the whole, it is certainly favourable to the opinion of the Ope¬
ration of poisons by absorption; more particularly when we bear in mind that
the motion of the blood is necessary to the action of the poison; for if the circu-
lation of a part be obstrueted, the poison will no longer act.

6. Ligature on the ve.ins. —If the veins leading from a poisoned pait be tied,
the Symptoms of poisoning do not oecur. (See p. 127.)

These reasons'are, to my mind, conclusive, that in a large number of instances
at least, if not in all, the Operation of a medicine on remote parts of the System
depends on its absorption. Nor can I admit that this opinion is at all invalidated
by the arguments and experiments of Messrs. Morgan and Addison.

Other arguments in favour of the view bere taken, may be derived from some experiments
made by Mr. Blake, (Land. Med. Gaz. for June 18th, 1841.) of which a short notice only has
as yet appeared. Mr. Blake state3 that the rapidity of the action of a poison, is in proportion
to the rapidity of the circulation. Thus, he says, a substance injeeted into the jugular vein
of a horse, arrives at the capülary termination of the coronary arteries in ten seconds; of a
dog, in twelve seconds; of a fowl, in six seconds; of a rabbit, in four seconds; and he adds,
that the time required for the first Symptoms of the poison to present themselves, bears a elose
relation to the rapidity of the circulation.

The prineipal objeetions, which have been raised to the theory of the Opera¬
tion of medicines by absorption, are the following:—

1. Absorption not essential. —The experiments of Magendie and others, it has been ob-
served, only show that a poison may get into tbe veins, and do not prove that absorption is
essential to the effect. " We must strongly protest," say Messrs. Morgan and Addison,
" against the assumption that, because a poison has been found to enter and pass through a
vein, it is thence to be inferred that such a proecss is, under all eircumstances, absolutely ne-
cessary to its Operation." But it has been proved that the more absorption is facilitated the
more energetic do poisons act, and vice versa.

2. The Effects of Injuries and Poisons analogoüs. —Mr. Travers (Farlher Jnquiry con-
cerning Constilutional Irritation.) points out very forcibly the analogy to be observed between
the effects of severe injuries and of poisons which operate rapidly on the System. Thus both
stryehnia and punetured wounds cause tetanus, and he, therefore, concludes their modus ope¬
randi must be identical: consequently, as there is nothing to absorb in the one case, so ab¬
sorption cannot be essential in the other. But although the Symptoms caused by the above
poison are very analogoüs to tbose of traumatic tetanus, yet we are not to conclude that the
eifects of stryehnia and of a puneture are precisely alike. We have abundant evidenee to
prove, that very dissimilar conditions of the nervous centres may be attended with similar
Symptoms. Phreniüs and delirium tremens resemble each other in Symptoms, yet experience
has shown that they are very dissimilar diseases, and require different methods of treatment.
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A morbid state of the cerebral faculties, strongly resembling that induced by congestion,
may be. produced by loss of blood. " The fact of two substances producing sirnilar Symptoms
in one organ," observes Müller, {Oji. cit. p. 56.) " does not prove that these substances produee
exactly the same effects, but merely that they act on the same organ, while the essential ac-
tions of the two may be very different." And I confess I see nothing unphilosophical in sup-
posing that the same morbid condition of the part may be induced in more than one way: for
as every part of the organism depends, for the Performance of its proper funetions, on the
receipt, of arterial blood and of nervous influenae, so altcrations in the supply of either of these
essentials may moriify or even suspend the funetions of a part.

3. Blood of a poisoned Animal ueclareo not to be poisonous. —Messrs. Morgan and Ad.
dison toll us that the blood circulating in the carotid artery of a dog, poisoned by strychnia,
is not poisonous to a second dog, and they therefore infer that this poison does not act on the
brain by absorption, but by an impression upon the sentiont extremities of the nerves,

By the aid of a double brass tube (flg. 12,) consisting of two Short brass cylindrical tubes,
to each of which a lung handle is attached (fig. 14,) they established a complete cireulation

Fig. 12. Fig. 13. Fig. 14.

Double Brass tube. Double cireulation between the
Carotids of a poisoned and

a sound dog.

Single cylindrical
Brass tubes.

between the carotids of a poisoned and of a sound dog, by connecting the lower and Upper
ends of the divided arteriös in both animal», so that each supplied the brain of the other with
the portion of blood which had previously passed through the carotid artery to bis own, and,
consequently, the poisoned dog in this casc reeeived frorn the unpoisoncd animal a supply of
arterial blood cqual to that with which he was parting (Fig. 13.) One of the dogs was then
inoculated with a concentrated preparation of strychnia, which had been found upon other
occasions to produee death in these animals in about Ihree minutes and a half. In three mi-
nutes and a-half the inoculated animal exliibitcd the usual tetanie Symptoms which result
from the action of this poison, and died in liltle loss than four minutes afterwards, viz., about
seven minutes from the time at which the poison was inserted, during the wholc of which period
a free and mutual interchange of blood between the two was clearly indicated by the strong pul-
sation of the denudedvessels tliroughout their wholc course. The arteriös werc nextsecured by
ligature, and the living was separated from the dead animal; but neither during the Operation,
nor subsequently, did thesurvivor show the slightest Symptom of the action of the poison upon
the systern.

The inference which has been drawn from this oxpenment is, that the arterial blood of an ani-
mal under the influence of poison is not poisonous^ But it appears to me that this is not a neces.
sa
gation

mal unüer tne innuence ot poison is noi puiau«™- ■"«» "■~yr*>~. <■•« .«- .«—■"■ ■=■out a neces-
sary inference, and as it is opposed to the result of other experiments, it requires careful investi-
gation ere weadmit it. Verniere (Christiaon, Treahse on Poisons,3d. ed. p. 10.) has proved

.
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that if the extraet of mix vomica " be thrust into tlie paw of an animal after a ligature has been
tightened round tlie leg-, so as to stop the venous, but not the arterial circulation of the limb,
blood drawn from anorifice in a vein between the wound and ligature, and transfused into tlie
vein of another animal, will excite in the lütter the usual effects of the poison, so as even to cause
death; while, on the contrary, the animal from which the blood has been taken will not be
affected at all, if a sufficient quantity is withdrawn before the removal of the ligature."

Mr. Travers, (Op. cit.) in noticing the different results obtained by Verniere and Messrs.
Morgan and Addison, ohserves, that " if it be inquired why the poisoned blood eoncentrated
below a ligature, and transferred into the vein of a healthy animal, proves destruetive, while
the blood of their common circulation affects only the one of the two animals which is the
subjeet of the inoeulation, the answer is obvious—that either the mechanical irnpulse falls, or
the activity of the poison is exhausted before, in the latter ease, it reaches the second ani¬
mal,"

A remarkable error pervades the whole train of reasoning adopted by Messrs. Morgan and
Addison, and vitiates some of their conclusions. They assume that Magendie considers
actual contact with the brain as essential for the Operation of the Upas poison. (See pp. 42,
43, 47, 49, &c. of the Essay.) This assumption, however, is not correct. " In 1809," says
Magendie, (Formulaire, 8 me ed. p. 1.) " I laid before the first class of the French Institute, a
series of experiments which had condueted me to an unexpected result; namely, that an entire
fumily of plants (the bitter Stryclinos) have the Singular property of powerfully exciting the
spinal marrow, without involving, except indirectly, the funetions of the brain." Now, this
heing Magendie's opinion, it is evident that, in the experiment performed by Messrs. Morgan
and Addison, the blood sent from the carotid artery of the poisoned animal to the brain of the
sound one, could only rcach the spinal marrow by the usual route of the circulation; that is,
it must be returncd by the jugular veins to the heart, fron) thence to the lungs, back again to
the heart; from thence into the aorta, and then distributed through the system. Now it is
not too much to suppose that, during this transit, some portion of the poison might be deeom-
posed, or thrown out of the System, before it could arrive at the spinal marrow: and even if
this were not the case, this organ could only reeeive a small quantity of the poison contained
in the System ; namely, that sent by the vertebral to the spinal arteries. Ilence we onght to
expect that a poison thrown into the arteries will operate less powerfully than when thrown
into the veins, unless it be into the arteries supplying the parts on which the poison acts.
Moreover, as an anonymous reviewer [Sir David Barry?] has observed, {Land. Med. and Pkys.
Journ. vol. lxiii.) it is to be recollected, that as the carotid artery, in its healthy State, is little
more than one-fourth of the caliber of the vessels carrying blood directly to the brain, ennse-
quently the dog not inoculated was subjeet to the inüuence of one-fourth only of the quantity
of the poison which was conveyed to the brain ahne of the inoculated animal. Farthermore,
I would add, that it is not too much to suppose that the circulation of the blood through the
tube would not be so free as through the artery. Another objeetion to this experiment has
been raised by Mr. Blake, (Edinh. Med. and Surg. Journ. vol. liii. p. 48.) who asserts, that as
"soon as the poison begins to exert its influence on either animal, the pressure in its arterial
system will be diminished; and thus, far from the blood containing the poison being seilt to
the brain of the sound animal, the only effeet of the arrangement will be to cause a reflux of
pure blood from the arteries of the sound dog into those of the poisoned one."

How do Medicines and Poisons, which have entered the blood-vessels, affect
distant organs? —Viewing the question theoretically, we can coneeive three
ways, by one or more of which remote parts might become affected after medi-
cinal globales have passed into the blood.

1. By modifying or altering the properties of the blood, and therehy unßtting
it for carrying on the funetions of the body. —Although no facts are known
which can be regarded as absolutely proving that the action of medicines or poi¬
sons is primarily on the blood, yet none I believe are inconsistent with such a
notion in all cases, while several strongly favour it: and it has been justly ob¬
served by Andral, (Treatise on Pathological Anatomy, translated by Drs.
Townsend and West, vol. i. p. 642.) that " as the blood nourishes the solids,
and as without its presence they cannot support life, the State of the solids can-
not but be influenced by the State of the blood."

In the first place, it must be admitted that in many diseases the properties of
the blood are altered, and in some cases these alterations often appear to be pri-
mary; that is, they precede alterations of the solids.'—Secondly, in some diseases
the blood acquires poisonous properties, and is capable of transmitting the affec-
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tion of the individual from whom it was taken.—Thirdly, by the use of poisons,
medicines, and particular kinds of diet, the properties of the blood become
altered, while at the same time the condition of the solids is modified. Now as
from the food is formed the chyle, from the chyle the blood, and from the blood
the solids, a necessary connexion must exist between the quality of the ingesta
and the condition of the solids. For facts and arguments relative to these posi-
tions, I must refer to Andral's work before quoted.

But if medicines or poisons introduced into the torrent of the circulation act
primarily on the blood, what, it may be asked, are the effects produced?

In some cases the action is mechanical, as when air is introduced into a vein.
" A very small quantity of air," says Magendie, (Lancet, Nov. 15, 1834.) passed
slowly into a vein, mixes with the blood, traverses the lungs, and is exhaled with
the pulmonary transpiration, without causing any remarkable accident; but when
the quantity is increased, espeeially in a sudden manner, the air mixes with the
blood contained in the heart, and forms with it a foamy kind of liquid, which
does not pass readily through the capillary System of the pulmonary artery. In
consequence of this obstaele to the passage of the blood through the lungs, the
respiration and circulation become necessarily troubled, and the animal soon dies
in a State of asphyxia,—not from any pernicious action of the air on the nervous
System." 1 Water, when introduced into the circulation, probably acts merely
as a diluent. For though when mixed with blood out of the body it causes a
change in the condition of the red blood disks, we can hardly suspect that it pro-
duces a similar effect within the blood-vessels, from the circumstance that large
quantities of water may be thrown into the veins without causing any remarkable
disorder of System; whereas, if the disks were altered, great disorder of the Sys¬
tem might be expected. Solutions of various substances (as sal ammoniac, chlo-
ruret of sodium, carbonate of potash, sugar, &c.) produce fto obvious change in
the disks out of the body.

Some substances exercise a chemical action on the blood; as the mineral acids,
the alkalis, various metallic salts, alcohol, &c. The affmity of these agents is
principally directed to the fibrin and albumen of the liquor sanguinis, and to the
constituents of the blood disks. Hydrocyanic acid even would appear to be a
chemical agent, since it makes the blood oily, fluid, and bluish in colour. Such
substances, therefore, as exercise a chemical influence, cause speedy death when
they are thrown into the veins, unless, indeed, the quantity introduced be very
small. It is possible that organic substances may, as Dr. Christison supposes,
be decomposed in the blood, without that fluid undergoing any apparent change.
" A very striking proof of this is furnished by oxalic acid. Dr. Coindet and I,
in one of our experiinents, injected into the femoral vein of a dog eight grains
and a-half of oxalic acid, which caused death in thirty seconds. Here it was im-
possible that the poison could have passed off by any of the excretions; yet we
could not detect even that large proportion in the blood of the iliac vein and vena
cava, collected immediately after death. As the blood possessed all its usual pro¬
perties, we must suppose that the poison nnderwent decomposition in conse¬
quence of a vital process carried on within the vessels." (7'realise on Poisons,
3d. ed. p. 16.) Liebig {Organic Chr.miatry.') has suggested another mode by
which medicinal agents may effect chemical changes in the condition of the
blood. It is well known that the acetate of potash is converted, during its pas-
sao-e throucrh the System, into carbonate of potash. Now, to undergo this alte-
ration, it must absorb oxygen, and set carbonic acid and water free; and as there
is no evidence that the System yields oxygen, Liebig assumes that the change

i Fnr fartlier Information On the H
Thesis on tliis subjeet. Eilin. 1837-

of Air in the Organs of Circulation, see Dr. J. R. Cormack's Prize
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takes place in the lungs. So far his opinion seems plausible. But he goes on
to observe that this change in the lungs would prevent part of the oxygen in-
spired from performing its usual office: in other words, the arterialization of the
blood would be impaired. This part of the explanation seems to me impro¬
bable.

We can readily believe that slight chemical changes may be effected in the
blood disks, witfiout our being able to demonstrate them: yet these changes may
be sufficient to produce great disorder of System.

It must not, however, be assumed, that agents which effect chemical changes
in the blood out of the body, or when injected into the veins, necessarily produce
the same phenomena when absorbed from the intestinal or other surfaces; for the
quantity taken up at any one time by this process is small in proportion to the
volume of the circulating fluid, and the affinities between these agents and the
constituents of the blood seem to be kept in check by the vital properties. More-
over, the affinities of these substances for organic matter are more or less satisfied
in the alimentary tube.

As the blood is a vital fluid, medicines may effect changes in it which are nei-
ther mechanical nor chemical. Strychnia and morphia produce no obvious effect
on the blood, yet it is not impossible that they may cause some changes in its
vital condition; and that to these, part of the Symptoms, caused by their use, are
to be referred. Here, however, all our remarks are but conjectural.

2. By pervading the structure of the organ acted on. —The usual mode of
explaining the action of medicines after their absorption, is, that when they have
got into the blood, they are carried in the ordinary course of circulation to the
heart, and from thence to the lungs. Here the blood undergoes certain chemical
changes, and is probably deprived of part of the medicinal particles: at least this
appears to be the cas6 with respect to certain odorous substances. The blood,
still impregnated with medicinal particles, being returned to the heart, is trans¬
mitted from thence to all parts of the System. In their passage through the tis-
sues of the different organs, it is presumed that these particles act on one or more
parts which are endowed with a peculiar susceptibility to their influence. Thus
the opiate particles are supposed to exert a specific influence on the cerebral tis-
sues; stiyehnia is thought to act on the gray matter of the spinal marrow; mer-
cury, on the salivary glands; diuretics, on the kidneys; and so on. Müller sup-
poses that a change is effected on the composition of the organic matter of the
part acted on. The molecules are ultimately got rid of by the excretory organs.
On this supposition, then, the blood is merely the " vehicle of introduction."

It must be admitted that this theory, plausible as it may appear, cannot be
satisfactorily proved. We may adduce several arguments in favour of it, but
absolute proof or demonstration cannot be offered: our facts merely show the
passage of medicinal particles into the blood, and the affection of remote organs;
but the link which connects the two phenomena cannot be, or at least has not
yet been, demonstrated. The strengest argument in favour of this mode of ex¬
planation is, that the molecules of certain medicines may be detected in some
one or more of the excreted fluids; while, at the same time, the functions of the
organs secreting or excreting these fluids, have become influenced by the medi-
cine. Now the simplest, and, therefore, the most plausible explanation is, that
the molecules, in passing through the organ, acted on its tissue, and thus gave
rise to a functional change. The diuretic effects of nitre, alkalis, turpentine, &c,
are readily explained on this theory. Even when the affected part is not a se¬
creting organ, medicines have, in a few cases, been recognised in the organs on
which they act. Thus alcohol and ether have been detected in the brain by their
smell. But when the medicinal agent is not readily detected by its physical or
chemical properties, we have not the same evidence to offer in support of this
view, which, notwithstanding, may be not the less true.
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Several objections present themselves to this explanation. Many medicinal substances
may be detccted in the secretion of an organ, though no evident influence has been ex-
ercised over the organ itself. Thus the colouring particles of rhubarb may be recognised
in the urine, although the action of the kidneys does not appear to be altered ; and, there.
fore, it may be Said, that in those cases where the quality of the secretion is affcctcd, we
have no right to infer that it depends on the passage of medicinal particles through the se-
creting vessels. But we know the susceptibility of the same part is not the samc to all
medicines; for it is not every medicine which, when applied to the stomach, produces
vomiting.

It has also been said that this theory of medicines " being conveyed by the circulation to
different parts, is utterly gratuitous, and no less improbable." "What intelligence," says an
American writer, (Chaprnan, Elements of Therapeutics, 4th cd. vol. i. p. 73.) " directs them in
this voyage of circnmnavigation to tho port of destination; and how, on their arrival (adrnit-
ting it to happen,) are they separated from the great mass of fluids in which they are enve-
loped?" It is not supposed, on this theory, that medicines are conveyed to particular parts,
but to every. part of the body in which the blood cireulates. How, then, it may be replied, is
it that particular parts only are affected, since medicinal moleeulcs are in contaet with every
part? We do not pretend to aecount for this circumstance. Every one is familiär with the
fact that carbonie aeid may be applied to the stomach in large quantity with impunity ; where-
as, if taken into tho lungs, it acts as a narcotic poison. The urinc has very Httle effect on the
bladder, but ifintroduced into the cellular tissue, gives rise to violent inflammation.

I have already (p. 130) alluded to another objeetion to this theory—namely, that injuries
sometimes produce the same Symptoms as poisons. But it must be recollccted that, in a large
number of instances, injuries do not produce the same Symptoms ; and in those cases where
the effects of the twoare analogous, I see no difficulty in assuming that there are two modes
of affecting the nervous System. Moreover, we know that two different conditions of the
brain may present the same Symptoms.

The most important objeetions that have been advanced against the Operation of medicines
through the circulation, by local contaet with the tissues, are those founded on the experi-
ments of Messrs. Morgan and Addison. Of all their experiments, the following are, I eon-
eeive, the strongest against the theory under examination :—

The jugular vein of a full-grown dog was secured by two temporary ligatures ; one of which
was tied round the Upper,

Fig. 15. Fig. 16. Fig. 17.and the other round the
lower part of the exposed
vein. The vesscl was then
divided between these two
ligatures, and the truncated
extremities re-connected by
means of a short brass cy-
linder or tube ((ig. IC) with.
in which was placed a por-
tion of woorara, of the size
of a grain of canary-seed
(fig. 15.) Both the tempo¬
rary ligatures were then re-
muved (fig. 17,) the accus,
tomed circulation through
the vessels was re-establish-
ed, and in forty-five seconds
the animal dropped on the
ground, completely deprived
of all power over the mus.
cles of voluntary motion; in
two minutes, convulsions
and respiration had entirely Fig. 15.— The divided vein reconnected by a brass tube containing
ceased. This result was to poison. 'Ihe ligatures not yet removed.
be expected, whatever the- Fig. 16.— Brass conneeiing-tube containing the poison.
ory be adopted. Fig. 17.— Ligatures loosened.
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In another experiment two temporary ligatures were applied to the jugular vein, as in the
former case. A cylinder of quill,
containing a little Woorara, was thenFig. 18. Fig. 19.

Ligature, d, unloosened;
c, remaining.

introdueed into the vein between the
two ligatures ; another ligature was
then applisd (fig. 18,) and the upper
temporary ligature removed (fig.
19.) In the space of 108 seconds
after the removal of the ligature, the
animal dropped in eonvulsions, as in
the former case, and expired in three
nunutes and a quarter. Now, in this
experiment, the direct entrance of
the poisoned blood into the heart,
&c. was prevented by the lower liga¬
ture; hence, if the poison operated
by contaet with the brain, a greater
length of time was necessary for its
effects to be'produced; inasmuch as
the circulation was no longer going
on through the trunk of the jugular
itself, and, therefore, if the poison
aeted by actual contaet, it must have
got into the System by the vessels of
the vein.

a. Cylinder of Quill contain-
ing poison introdueed into
the vein by the aperture, b;
the ligature, c, being after-
wards applied, The liga¬
ture, d, not yet removed.

This experiment, however, cannot be regarded as eonclusive. For although the " re-
sult is certainly different from what (night have been antieipated, on the supposition of
the circulation of the poison in the blood being essential to its action, yet we cannot re-
gard it as a conclusion against that supposition,unless it were shown that the poison,
when the ligature above it is removed, and when it mingles itself with the stream of
blood in the vein, does not tarnt this blood as far back as the next anastomosing branches,
and so make its way forward to the heart. That this is not the effect of removing the
farther ligature is not shown by these authors; and their other experiments in favour of
their peculiar doctrine of the mode of action of poisons, we have no difficulty in pro-
nouncing to be inconclusive.'" Moreover, the poison may act by diffusion.

3. By acting on the linhig membrane of the blood-vessels. —Messrs. Morgan
and Addison contend, that when poisons are " introdueed into the current of the
circulation in any way, their effects result from the Impression made upon the
sensible strueture of the blood-vessels, and not from their direct application to the
brain itself." (Essay, p. 60.) The proofs adduced in support of this theory are,
first, " the extreme suseeptibility of the inner coat of a vein, when exposed to the
action of a poison," as shown by the experiment related above; seeondly, that
woorara acts on the brain as quiokly when injeeted into the femoral, as when
thrown into the carotid, artery; thirdly, that woorara, applied to the cut surface
of the cerebrum, caused no Symptoms ofpoisoning; fourthly, that by establishing
a complete double circulation between the carotids of a poisoned and of a sound
dog, the latter does not become affected.

Of all these " proofs," however, the only important, though not unobjeetion-
able one, is the first. The validity of the second objeetion has been denied by
Mr. Blake (see p. 138.) The second and third are merely negative; their objeet
being to show that poisons do not act by pervading the strueture of the part: and
to the fourth I have before offered some objeetions.

In conclusion, then, I would observe, that while Messrs. Morgan and Addison
have thrown some doubt over our previously reeeived notions on the Operation

Ü>:ca criticisln in The British and Foreign Mcdical Review, vol. v. for Jan. 1837.
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of medicines, it camiot be admitted that tliey have established their own hypo-
thesis; and farther experiments are still required to settle this doubtful question.

In a recent discussion on the Operation of poisons, at the Royal Medical and Chirurgical
Society, (Land. Med. Gazette, June 18, 1841.) Dr. Addison admitted that " the researches of
Mr. Blake and others, liad rendered the balance in some raeasure favourable to the theory of
absorption."

CHAPTER V.— ON THE OPERATION OF MEDICINES BY NERVOUS
AGKNCY.

Messrs. Morgan and Addison contend, " that all poisons, and perhaps, indeed,
all agents, influenoe the brain and general System, through an impression made
upon the sentient extremities of the nerves, and not by absorption and direct
application to the brain."

The circumstances which have been adduced in favour of this view, are—

1. The rapid action of some poisons.
2. The effects being disproportionate to the facilily for absorption.
3. The effects of several poisons being analogous to those of severe injnries.
4. The rapiriity of action not being diminished by increas'mg the distance of the brain from

the part of the vascular System into whieh the poison is introduced.

I. The rapid Operation of some poisons.' —One drop of pure hydroeyanic aeid, says
Magendie, placed in the throat of the most vigorous dog, causes it to fall dead after
two or three hurried inspirations. Sir Benjamin Brodie once happened to touch
his tongue with the end of a glass rod which had been dipped in the essential oil
of bitter almonds; scarcely had he done so, before he feit an uneasy, indescriba-
ble Sensation at the pit of the stomach, great feebleness of limbs, and loss of
power to direct the muscles, so that he could hardly keep himself from falling.
These sensations were quite momentary. In the cases now quoted, the rapid
action of the poisons seems aimost incompatible with the idea of their absorption.
Dr. Christison (Transactions of the Royal Society of Edinburgh, vol. xiii.) says,
that two grains of conia, neutralized with thirty drops of diluted niuriatic aeid,
being injeeted into the femoral vein of a young dog, stopped respiration, and
with it all external signs of life, in two seconds, or three at farthest.

In this case the death appears to have been too speedy to admit of the suppo-
sition that the efi'ect oecurred in consequence of the direct contact of the poison
with the brain or spinal marrow.

Mr. Blake (Edinh. Med. and Svrg. Journ. vol. liii. p. 35.) has met this argument by de-
claring that poisons are not instanlaneous in their action, but that sufficient time always
elapses between the application of a poison and the first symptom of its action, to admit of its
contact with the tissue which it affects. Tims he found, that after half a drachm of concen-
trated hydroeyanic aeid had been poured on the tongue, eleven seconds elapsed before any
morbid symptom appeared, and death did not oeeur until thirty-three seconds after the exhi-
bition of the poison; and on repeating Dr. Christison's experiment, he found that fifteen
seconds elapsed after ten drops of conia (saturated with hydrochloric aeid) had been injeeted
into the femoral veinofa dog, before Symptoms of the action of the poison appeared ; and death
did not oeeur until thirty seconds after the injeotion. Now the time required for a substance
to be absorbcd by the capillaries, and diffused through the body, may not excecd, aeeording
to Mr. Blake, ninc seconds. So that the interval which elapsed in the preceding experiments,
between the application and the effect, is quite sufficient to admit of the absorption and cir-
culation of the poison.

2. The effects being disproportionate to the facility for absorption. —Orfila
(Toxicologie Generale.) says, that alcohol acts with much less energy when
injeeted into the cellular texture, than when taken into the stomach; and, as the
power of absorption is greater in the former than in the latter part, he concludes
that the remote action of alcohol must, in the first instance, be produced by the
agency of the nerves. Opium, on the contrary, is supposed to operate by absorp¬
tion, because it is more active when injeeted into the cellular texture than when
taken into the stomach.

Vol. I.— 18
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This experimcnt requires repetition. P'.ven if the result be as stated by Orfila, the inference
drawn from it is by no means a necossary onc. As alcohol coagulates the blood when mixed
with this fluid, its a'bsorption would be more active in the dilutc than in the concentrated
State. Now, the secretions and Contents of the stomach may, by diluting the alcohol, promote
its absorption.

3. The effects of sorne poisons being analogous to those of severe inj wies. —
Thus, a tetanic State is produced by Strychnia as well as by a punctured
wound.

As tetanus can be produced without the absorption of any thing, (as when it arises from
the laceration of a nerve,) it is not nccessary, it has been urged, to suppose this process in
the case of strychnia. Mr. Blake (Edinh. Med. and S'jrg. Journ. vol. liji. p. 37,) has endea-
voured to meet this objection by suggesting tbat, in the first case, the disease may arise frotn
the propagation of some pathological state from the injured nerve to the nervous eentres; for
were the Symptoms the mere result of the local Irritation of a nerve, we nüght expcct, he ob-
serves, to produce them at pleasnre, by merely irritating the nerve; but it is well known, he
adds, that this is not the case. The latter part of this Statement is not quite correct; for Dr.
Marshall Hall (On the Diseases and Derangements of the Nervous Systetn, p. 333. Lond.
1841.) says, that "if one of the lateral nerves [of the decapita-ted turtle] be laid bare, and
pinched continuously, the muscles of the Upper extremities, as well as the lower, are forcibly
contracted. This is, in my opinion, the very type of tetanus,"

4. The rapidity of action not being diminished, by increasing the distance of
the brain from the part of the vascular system into which the poison is intro-
duced.'—Messrs. Morgan and Addison found, that the woorara poison produced
its effects, when thrown into the femoral artery, a few seconds sooner, than when
introduced into the carotid artery. Now, if contact with the brain were neces-
sary to the action of this poison, a longer time would be required in the former
than in the latter case for the produetion of any morbid Symptoms.

Mr. Blake, however, asserts that in bis experiments he fonnd, that the nearer to the ner¬
vous eentres is the part of the vascular System into which the poison is introduced, the more
rapid is its action.

CIIAPTER VI.- -OF THE PARTS AFFECTED BY THE REMOTE ACTION
OF MEDICINES.

The remote effects of medicines consist of alterations in the blood or in the
funetions of one or more Organs more or less distant from the parts to which these
agents were applied. Although an alteration of fuuetion presupposes an organic
change, yet the latter is not always obvions.

A medicine may affect a distant organ directly or indirectly. The Stupor
caused by Opium is presumed to arise from the direct influence exercised by this
drug over the cerebrum, since it cannot be otherwise aecounted for. The con-
vulsions produced by Strychnia, on the other hand, depend on the influence
which this agent exercises over the true-spinal or excito-motory System, and to
its indirect action on the muscles.

Some medicinal agents and poisons confine their direct remote influence prin-
cipally to one organ, and indirectly disorder the funetions of other organs, through
the relations which exist between the affected organ and other parts of the body.
Strychnia is an example of this kind. In some cases, however, poisons appear
to exercise a direct influence over several remote parts. Arsenic and Mercury
are agents of this kind.

The intimate relations which exist between the different organs and funetions,
make it exceedingly difficult, and, in many cases, even impossible, to distinguish
between the direct and the indirect influence of a medicine. In the following
examples, of parts and funetions affected by medicines, this distinetion has not
been attempted.

1. The Blood. —We can readily believe that some agents may affect the whole
system by altering the qualities of the blood. I have already (See p. 133.)
adduced several reasons for believing, that changes are induced in the condition
of the circulating fluid by some medicinal substances. If this be admitted, we
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can then readily understand how these agents affect the general System. "In
fact, when all the tissues thus receive a vitiated blood, is it not consistent with
sound physiology to admit, that their regulär modes of vitality, nutrition, and
secretion/must be more or less deeply modified? We must either admit this
conclusion, or deny the influenae whieh, according to every physiologist, the
blood exerts over each solid. It may, then, happen that one or more organs are
affected in a more decided manner than the rest, and there may thus be produeed
in them various lesions that are only accidental and secondary: but it is not in
these lesions the origin of the affeetion lay; it is not on them all the Symptoms
depend; nor, lastly, is it to them alone we are to have recourse. to throw a light
upon the true nature of the disease, as well as upon the treatment proper to be
pursued." (Andral, Pathol. Anal, by Drs. Townsend and West, vol. i.
p. 663.)

It is probable that Mereury, the Alkalis, and many other agents, affect the
quality of the blood.

2. Cerebral and True Spinal Systems. 1—Substances which promote sleep,
as Opium, or prevent it, as Green Tea; or which disorder the mental faculties,
as Alcohol; or which impair sensibility, 2 as Belladonna and Aconite, act on the
ceiebral System. Those agents which cause convulsions, as Strychnia; or para-
lysis, as Conia, affect the true spinal systera.

3. Muscular System. —If the tone and irritabiüty of the muscular fibre be, as
it probably is, a direct function of the true spinal System, agents which affect
these properties should properly be classed in the preceding division. At pre-
sent, however, it is convenient to consider them under a separate head. Opium,
Alcohol, Conia, and many other agents, diminish the irritabiüty of the muscular
fibre; while Strychnia and Brucia increase it. The substances denominated
Tonics, increase the firmness and elasticity of muscles.

4. Circülatory System. —The action of the organs concerned in the circula-
tion of the blood is affected by medicines, principally through the agency of the
nervous System. Foxglove and Tobacco diminish the force of the circulation;
while Alcohol, used in moderation, augments the volume and frequency of the
pulse. Lead has a constringing effect on the blood-vesscls. The temperature
of the body is laised by agents which excite the circulation, and, vice versa, it is
reduced by those which lower the action of the vascular system. Diluted Acids
and the Neutral Salts of the Alkalis appear to check preternatural heat, and they
are, in consequence, denominated Refrigerants. Some other agents, probably,
affect the calorific function by influencing respiration.

5. Respiratory System. —The action of the muscles of respiration is affected
by those agents, already referred to, which either augment or Jessen the irrita¬
biüty of the muscular system generally. Laennec 3 supposed, and probably with
truth, that some cerebro-spinants (p. g. Belladonna and Stramonium) diminish
the necessity of respiration. It is not improbable that certain medicines may,
by their presence in the blood, retard or promote the process of respiration (t. e.
the changes which the blood suffers in the lungs.) Liebig has suggested that the
vegetable salts of the Alkalis (as the Acetate of Potash) do this, as I have already
explained. (See p. 133.) The sensibility of the membrane lining the aerian
passages is diminished by Opium and some other cerebro-spinants. The pre-
parations of Lead, as well as Opium, check the secretions of this pari;—while
some substances, denominated Expectorants, appear at times to promote it. In
diseases of this membrane we sometimes find the vital actions of the part modified
by agents (such as Ipecacuanha and Senega) which, although they are usually
denominated expectorants, do not always produce any evident increase in the

i These terms are used in the sensc assigned to them by Dr. Marshall Hall, (see his work On the Diseases
ind Derangement of the Nervous System. Lond. 1841.)

a Belladonna eauses dimness ofsi»ht; Aconite is a topical bennmber of the iierves of touch.~ .,. .- ,< T.i_. i- ., °t . ......... i..tij^ \,\i II - T r.^....i.,... .... *,-,— i ™. » . ...i Bella
Jl 'J'rcalisc oh the Diseases

s of sight; Aconite is a uipiwu ouimuimir oi nie nerves ol lonch.
of lhe°Ckcst, tianslated by Dr. J. Forbes, pp. 77 aud Ö'J. Lond. 1827.
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secretions of the bronchial membrane. Emetic Tartar and Corrosive Sublimate,
when used in poisonous doses, occasion an inflammatoiy condition of the pul¬
monary tissue.

6. Digestive System. —The sensibility and the secretions of the gastro-intes-
tinal membrane are diminished by Opium. Meicury, on the other hand, pro-
motes the secretions of thi's part. It especially affects the salivary glands and the
mouth, causing salivation; and, when used in large quanlities, ulceration and
sloughing. Belladonna and Stramonium (as well as Hyoscyamus) produce dry-
ness of the fauces; and, when given in poisonous doses, diminish or even destroy
the power of deglutition. Many substances, denominated Emetics, occasion vo-
initing: some of these, as Mustard, do so by their acridity; others, as Ipecacuanha
and Emetic Tartar, by a specific influence over the stomach. The digestive
process is readily affected by medicines. Opium checks it, and allays hunger;
Condiments and the Bitter Tonics, ander some circumstances, promote the ap-
petite and digestion. In some disordered conditions of the stomach we have
several medicines which often exercise a remarkably beneficial influence. Thus,
Hydrocyanic Acid, Creosote, Trisnitrate of Bismuth, Magnesia, Oalumba, and
Effervescing Liquors, frequently allay vomiting and stomach pain. Purging is
effected by the substances denominated Cathartics; and constipation by Opium.
Mercury increases the secretion of the liver (and of the pancreas?)

7. Urinary System. —The sensibility of the organs composing this system is
diminished by Opium, and its alkali Morphia, which cause relaxation, and, in
extreme cases, paralysis of the muscular fibres of the bladder and Ureters.
Strychnia increases the irritability of the muscular fibres of the bladder. Can-
tharides occasions irritation, and, in large doses, inflammation of the bladder.
Several Volatile Oils (as those of Copaiba, Turpentine, Oubebs, &c.) affect the
mucous membrane of the Urethra and bladder, and relieve, or eure, blennorrhagia
of these parts. Uva Ursi, Buchu, and Pareira brava, evince a Controlling influ¬
ence over some morbid conditions of the vesical mucous membrane. The Tinc-
ture of the Sesquichloride of Iron sometimes relieves spasmodic stricture of the
Urethra. Drastic purgatives, especially those acting on the lower part of the
bowels, irritate the urinary organs, especially the bladder. The secretion of the
kidneys is augmented by certain substances, denominated Diuretics, and is les-
sened, in diabetes, by Opium. The Alkalis, Acids, certain Neutral Salts, Oil of
Turpentine, &c. modify the quality of the urine.

8. Sexual System. —Ergot of Rye excites contractions of the Uterus, by which
matters contained in the cavity of this viscus are expelled. Savine operates as a
stimulant to the blood-vessels and exeretory apparatus of the Uterus, and thereby
acts as an emmenagogue. Opium dulls the sensibility of the sexual organs.
Phosphorus and Cantharides have long been regarded as venereal excitants.
Strychnia is said to possess a similar power.

9. Secreting and Exhaling Organs. —Mercury, the Alkalis, and lodine, aug-
ment the activity of the secreting and exhaling organs. The Oleo-Resins, and
the Balsams, stimulate the mucous surfaces. Opium diminishes the mucous se¬
cretions. Diuretics promote the secretion of urine—Diaphoretics the cutaneous
exhalation—Sialogogues the saliva and buccal mueus—Emmenagogues the cata-
menia—Expectorants the bronchial secretion, &c.

CHAPTER VII.—OF THE GENERAL NATURE OF THE EFFECTS OF
MEDICINES.

The vital actions of the system may be either changed or annihilated by me¬
dicines and poisons. The changes may be quantitative or qualitative. Agents
which merely augment or Jessen vital activity, effect quantitative changes, and
are termed, respectively, slimulants and sedatives; while those which alter the
nature of vital action occasion qualitative changes, and are the true aiteratives.
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Agents which destroy the essential composition of an organized tissue, destroy
or annihilate vital action.

1. Stimulants.— These agents are of two kinds: general vital Stimuli, and
special Stimuli. (Müller's Pltysiology, by Baly, vol. i. p. 59.)

a. General Yital Stimuli.—These are agents whose constant Operation is essen¬
tial to the maintenance of life. They are caloric, vvater, atmospheric air, and
nutriment. They support life by effecting constant changes in the composition
of the organized body.

ß. Special Stimuli.—These agencies vivify or strengthen only under certain con-
ditions. They "produce this effect by restoring the composition of the organ
by their ponderable or imponderable influence, or by so changing its composition
that the renovation by the general vital Stimuli is facilitated. AU this, however,
depends on the State of the diseased organ; and the cases in which the so-called
stimulant and tonic remedies have really their supposed effect, are very rare."
Special Stimuli may be arranged in three groups, aecording as their prineipal
action is on the nervous System, the circulatory System, or the gastro-enteritic
organs.

1. Nervous Stimuli, e. g. Alcoliol.
2. Cardiaco-vascular Stimuli, e. g. Ammonia.
3. Gastro-enteritic Stimuli, e. g. Spices.

2. Sedatives. —These are agents whose action is the reverse of that of stimu¬
lants; hence they have been termed Contra-stimulants. Cold is the most une-
quivocal sedative. Aconite is a sedative with regard to the sensitive nerves;
Digitalis, to the cardiaco-vascular organs.

3. Alteratives. —These are neither stimulants nor sedatives merely. They
give rise to some alteration in the nature or quality of vital action, probably by
effecting a change in the composition of the organic tissues. This class includes
nearly the whole of the articles comprising our Materia Medica.

l. B runoiiiaii T he o ry.

Dr. John Brown [The Works of Dr. John Brown, by Dr. W. C. Brown.
Lond. 1804.) supposed that all living beings possess a peculiar principle, termed
exc.itability, and which distinguishes them from inanimate bodies. The agents
which support life are termed exciting powers; and these, acting upon the excila-
bility, maintain life; in the language of Brown, they produce excilement. What-
ever can modify the excitability, and produce a greater or less degree of excite-
ment, are termed stimulant powers: these are either universal or local. When
the exciting powers act moderately, health is produced: when they act with too
great energy, they cause indireet debility: when with too little, they produce
direct debility. According to this doctrine, all medicines are stimulants, and
differ from each other in little more than the degree in which they exert their
stimulant power: moreover, they cannot cause exhaustion (of the excitability)
except by an excessive action; in other words, by producing previous over-ex-
citement.

Considered in a therapeutical point of view merely, the following objeetions present them-
selves to this theory :—

1. Many agents produce exhaustion without previously occasioning any obvious over-ex-
citement (as the respiration of sulphuretted hydrogen or hydroeyanie neid gases.)

2. Medicines differ from each other in something more than the degree of their power;
compare together the effects of foxglove, ammonia, hydroeyanie aoid, cinehona, mercary,
alcohol, elaterium, and opium, and the truth of this remark will be obvious.

3. The great majority of our medicines act neither as stimulants nor sedatives merely;
they alter the quali'ty of the vital actions: and this aiterative effect has been quite overlooked
by the Brunonians.
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2. Doctrine of Contra-St imulus.
(New Italian Doctrine.)

This doctrine is a modification of the preceding. It was advanced about the
commencement of tlie present Century by Rasori and Borda, and was subse-
quently adopted by Tommasini and some other distinguished Italian physicians.

It admits two classes of medicines, the one called stimulants or hypersthenics, —
the other, contra-stimulants or hyposlhenics. The first exalt, the second depress,
the vital energies. Hence this doctrine obviates one of the objections to the hy-
pothesis of Brown, since it admits the existence of agents possessing a positive
power of reducing vital action.

The following is Professor Giacomini's 1 arrangement of medicines:—
ClASS I -----HyrERSTHENICS.

Order 1. Cardiaco vascular Hypersthenics. Ammonia and its Carbonate.
Order 9. Vasculari-cardiac Hypersthenics. The Ethers.
Order 3. Cephalic Hypersthenics. Opiurn, Morphia, and Narcotina.
Order 4. Spinal Hypersthenics. Alcohol, Rani, Cherry Spirit, and Wine.
Order 5. Gastro-enteritic Hypersthenics. Volatile Oils, Cinnamon, Cloves, and Nutmegs.

Class II. — Hyposthenics or Contra-Stimulants.

Order 1. Cardiaco-vascvlar Hyposlhenics. Hydrocyanie Acid, Laurel Water, Bitter Al-
monds, Peach Leaves and Flowers, Black Cherries, Cantharidos, Digitalis,
Squills, Colchicum, White Ilellebore, Cebadilla, Camphor, Peppermint, Sage,
Chamomile, Venice Turpentine, Balsam of Copaiva, Juniper, Carbonic Acid,
Nitre, Acetate of Potash, and Asparagus.

Order 2. Va.sculari-cardiac Hyposthenics.
Sect. 1. Arterial Vascular Hyposthenics. Antimonials, Aconitc, Ipccacuanha,

Eider Flowers, Duleamara, Sarsaparilla, Guaiacum, Sulphur, Snlphu-
ret of Potash, Sulphuretted Mineral Waters, Ergol of Rye, Cinchona,
Wülow Bark, Iceland Moss, and Iron.

Sect. 2. renous Vascular Hyposthenics. Sulphuric, Nitric, Hydrochloric, and
Nitro.-muriatio Acids, Chlorine, Oxalic, Citric, Acetic, and Boracic
Acids, Mustard, and Scurvy.Grass.

Order 3. Lymphalico-glandular Hyposthenics. Mercurials, Iodine, Burnt Sponge, Bromine,
Chloride of Barium, and Hemlock.

Order 4. Gastric Hyposthenics. Bismuth, Quassia, Calumba, Wormwood, Wormseed,
Gentian, Taraxacnm, and Bitters.

Order 5. Enteritic Hyposthenics. Tamarinds, Cassia, Pruncs, Manna, Fixed Oils of Al-
monds, Olives, Linseed, and Castor, Cream of Tartar, Sulphates of Magnesia,
Potash, and Soda, Carbonate of Magnesia, Senna, Rhubarb, Jalap, Aloes, Scam-
mony, Purgative Elixir, Gamboge, and the Oils of Caper Spurge, and Croton.

Order 6. Cephalic Hyposthenics. Belladonna, Strarnonium, Henbane, and Tobacco.
Order 1. Spinal Hyposthenics. Strychnia, Nux Vomica, St. Ignatius's Bean, Toxicoden-

dron, Lead, Arnica, AsafoBtida, and Valerian.

Contra-stimulants obviate or counteract the effects of stimulants. Thus Wine
being universally admitted to be a stimulant, those agents, which relieve the in-
ebriation produced by it, are denominated contra-stimulants. Reasoning thus,
the supporters of this doctrine deny that purgatives stimulate the stomach or in-
testines; for though they evacuate the Contents of the alimentary canal, yet their
general effects are depressing. If it be objeeted, that their continued use causes
inflammation, it is answered that the same effect is produced by the most power-
ful contra-stimulant,—cold; and they aecount for it by ascribing it to re-action,
which, though a consequence of contra-stimulus, is not directly caused by it.
But by the same process of reasoning, it would not be difficult to show that some
of the substances which the Italian physicians denominate stimulants (as Opium,)
are really contra-stimulants, since they are frequently useful in relieving excite-
ment. Indeed, the supporters of this doctrine are by no means agreed among

TratlatojUosoßco-siienmeiitalo dei Soccorsi Tcrapeidhi. Padova, 1833-36.
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themselves as to the stimulant or contra-stimulant quality of certain medicines;
for sorae of ihem regard Cinchona as belonging to the class of stimulants, others
to that of contra-stimulants.

It will be obvious, from the preceding remarks, that the supporters of the doc-
trine of contra-stimulants disregard, or overlook, the physiologieal or immediate
effects of medicines, but direct their sole attention to the secondary effeets or con-
sequences, which are uneertain, and often accidental; for many of the agents de-
nominated contra-stimulants do not always, or even frequently, relieve excitement,
but often have the contrary effect. The founders of this doctrine have, therefore,
assembled under the sarae head, substances causing the most dissimilar and op-
posite effects; while they have separated others whose general Operation is very
analogous. They assume the existence of certain diseases, which they call Sthe-
nic, because they are produced by too much Stimulus, and admit the existence of
contra-stimulants, because certain agents sometimes, or frequently, relieve this
State. In other words, they judge of the nature of a disease by the effect of the
curative means, and of the virtues of medicines by the nature of diseases. So
that if a disease, now supposed to be Sthenic, should hereafter prove to be Asthe¬
nie, the medicines used to relieve it would immediately pass from the class of
contra-stimulants to that of stimulants!

But the most important objeetion to the doctrine of contra-stimulus is, that its
supporters have totally overlooked that aiterative action which nine-tenths of the
most important articles of the Materia Medica evince. When we attentively
watch the effects of medicines, it will become manifest thatfew of them excite or
depress merely. Their most characteristic property is that of changing or alter¬
ing the quality of vital action; and, among the more active of our medicinal
agents, scarcely two agree in producing the same kind of alteration. This defect
in the doctrine of contra-stimulus equally applies to the doctrine of Brown; and
appears, to me, to be fatal to both hypotheses.

There is, however, one part of the doctrine of contra-stimulus which is inte-
resting, since it has led to some useful practical results. It is asserted, that the
doses of contra-stimulants should be proportioned to the degree of excitement; and
that, when inflammatory action runs high, the patient cän bear very large doses
without any obvious evacuation; the disease beingsubdued wholly by the contra-
stimulant effect upon the solids of the body. This asserted capability of bearing
increased doses has been denominated Tolerance of medicines; and has led to
the employment of medicines in much larger doses, and at shorter intervals, than
were previously ventured on; and in the case of Emetic Tartar, the practice has
proved highly successful. But, if the hypothesis were true, the tolerance ought
to decrease as the disease declines; which certainly does not hold good with re-
spect to Emetic Tartar, as will be hereafter mentioned. The truth appears to be,
then, that many medicinal substances may be administered with safety, and, in
certain maladies, with advantage, in doses which were formerly unheard of; and
for this fact we are indebted to the founders of the doctrine of contra-stimulus. 1
It must be admitted, however, that the effects of blood-letting, as observed in dif-
ferent diseases, favour the notion of the supporters of contra-stimulus with respect
to the tolerance of remedies. Itis well known that in certain maladies, as conges-
tion or inflammation of the brain, large quantities of blood may be abstracted with¬
out causing syncope, and not only with impunity, but with benefit. In this case,
therefore, the disease appears to confer a protective influence,—in other words,
the State of excitement increases the tolerance of the remedy. But, on the other
hand, in fever, intestinal Irritation, dyspepsia, and cholera, the abstraction of a
much smaller quantity of blood is attended with syncope; so that these maladies

i For farther Information respectin? the doctrine of eontra-stimulus, see Bella Mona Votirina Medica
Baliana. Prolusionc alle Leziomi di clinica medica per VAnno scolastico 18)6-1817, (lel Professore Tommasini.
Firenze, 1817. Quarterly Journal of Foreign and British Mediane and Surg.rn, vol. jv.p 2H, Loild. 1822 ; The
Edinburgh Mediml and Surgical Journal, vol. xviii. p. 606; and. ihe Lancet, vol. li. for 1837-38, p. 696,770,
and 862.
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appear to diminish the tolerance of blood-letting. Dr. Marshall Hall has laid great
stress on these facts, 1 and proposes to employ blood-letting as a diagnostic to dis-
tinguish irritation from inflammation. Thus when vre are doubtful whether a
disease is encephalitis or intestinal irritation, he says " vve must prepare the arm,
open a vein, and then place the patient upright, and let the blood flow until the
lips become pallid; if the case be encephalitis, an extreme quantity of blood will
flow, even thirty or forty ounces, or more, before there is any appearance of syn-
cope; if it be intestinal irritation, syncope oceurs before one-fourth of that quan¬
tity of blood has left the circulating System." 2

Tims assuming the degree of tolerance of blood-letting in health to be §xv., he says the avg-
mented tolerance in congestion of the brain will be gxl.-l.—in inflammation of the serous and
synovial membranes, gxxx.-xl.—in inflammation of the parenchyma of organs, gxxx.—and in
inflammation of the skin and mueous membranes, Jxvi. The diminished tolerance in fevers
and eruptive fevers, he fixes at gxij.-xiv.—in delirium tremens and puerperal delirium, at
,:§x.-xij.—in laceration or coneussion of the brain, and in intestinal irritation, at 5viij.-X.—in
dyspepsia and cblorosis, at ^viij.—and in cholera, at 5V1. 3

But though I admit the general fact that some diseases augment, while others
lessen the tolerance of blood-letting, yet I am by no means prepared to admit all
the inferences which Dr. Hall has drawn from this. The distinction which he
sometimes makes between irritation and inflammation, is oftentimes more ideal
than real; as when he endeavours to show that the pleurisy caused by broken
ribs is rather irritation than inflammation.* And, moreover, while we may fairly
doubt whether blood-letting is capable of distinguishing inflammation from irrita¬
tion, the propriety of resorting to so powerful an agent in doubtful cases, is fairly
questionable. " In my opinion," observes my friend Dr. Billing, " before such
a decided step is adopted, the physician ought to have madc up his mind as to
what is the nature of the disease." {First Principles of Mediane, p. 67, foot
note, 4th ed. Lond. 1841.)

CHAPTER VIII— ON THE CIRCÜMSTANCESWI1ICH MODIFY THE EFFECTS
OF MEDICINES.

The circumstances which modify the effects of medicines may be arranged
under two heads; those relating to the medicine, and those relating to the or-
ganism.

1. Relating to the Medicine. —Under this head are included,—•
a. Sta/e of Aggregation. —The State of aggregation of a medicine modifies the

effect. Thus Morphia is more active in Solution than in the solid State.
b. Chemical Combiiiation. —The soluble salts of the Vegetable Alkalis are

more active than the uncombined alkalis, and vice versa, the insoluble salts are
less active. Lead and Baryta are rendered inert by combination with Sulphuric
Acid.

c. Pharmaceutical Mixlure. —The modifications produced by medicinal com-
binations have been very ably described by Dr. Paris. (Pharmacologia, 6th ed.
vol. i. p. 267.) The objects to be obtained, he observes, by mixing and com-
biniiig medicinal substances, are the following:—

I. To promote the action of the basis or principal medicine: —
u. By combining together several forms or preparations of the same subsfance; as when

we eonjoin the Tineture, Dccoction, and Extract of Cinehona in one formula.
ß. By combining the basis with substances which are of the same nature, that is, which

are individually capable of producing the same effect, but with less energy than when
in combination with each other: as when we prescribe a Compound of Cassia Pulp,
and Manna. ,

■ Researehes principally relative to the Morbid and durative Effects of Logs bf Blood. 1830.
a On the Diseases and Derangements ofthe Neroons Si/stem, p. 3d2. Lond. 1841.
3 Introductory Lccture to a Course of Lectures o« the Praetice of Physic: deüvered atllie Medical School in Al-

dersgate Street, p. 43. London [1834.]
* Lancet, Nov. 4, 1837: and Princiolesof Diatrnosis, and ofthe Theorij and Pradiee of Medicine, p. 355. Lond.

1837.
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y. By combining thc basis vvith substances of a different value, and which do not exert
any chemical influence upon it, but are found, by experience, to be eapable of render-
ing the stomach, or system, or any parlicular Organ, more susceptible of its action : as
when we combine Mercury with Antimouy and Opium, to inorease the activity of the
former.

II. To correct the Operation of the basis, by obviating any unpleasant ejfecls itmight be lilcely
to occasion, and which would pervert its intended action, and defeat the objects of its exhibi-
tion,

a. By mcchanically separating, or chemieally neutralizing, the ofFending ingredient; as by
digesting Cetraria Islandica in an alkaline Solution, in order to remove the bitter prin-
ciple, and to enable us toobtain a tasteless, but highiy nutritious fecula.

ß. ßy adding some substance eapable of guarding the stomach or System against its de-
leterious effeets; as when we combine Aromatics with Drasties, to correet the griping
qualities of the latter;—or Opium with Mereurials, to prcvent the latter affecting the
bowels.

III. To obtain the Joint Operation of two or more medicines.

a.. By uniting those substances which are calculated to produce the same ultimate results,
although by totally different modes of Operation : as when we combine Digitalis and
Potash to produce diuresis,—the first acting on the absorbents, the second on the se-
creting vesscls of che kidneys.

ß. By combining medicines which have cntirely different powers, and which are reqnired
to obviate different Symptoms, or to answer different indications : as when we combine
Opium and Purgatives in painter's colic,—the first to relieve the spasm, the second to
evacuate the Contents of the intestinal eanal.

IV. To obtain a new and aclive remedy not affordcd by any Single substance.

«. By combining medicines which exeite different actions in the stomach and System, in
consequence of which new or modified results are produeed : as when we combine
Opium (a narcotic) with Ipecacuanha (an emetic) to obtain a sudorifie Compound.

ß. By combining substances which have the property of acting chemieally upon each
other; the result of which is, the formation of new Compounds, or the decomposition of
the original ingredients, and the development oftheir more active elements : as when
Solutions of Aeetate of Lead and Sulphate of Zinc are mixed to procure a Solution of
the Aeetate of Zinc : and when the Compound Iron Mixture of the Pharmaeopoeia is
prepared.

y. By combining substances, betwoen which no olhor chemical change is indueed, than a
diminution, or an increase, in the solubilities of the principles, which are the reposito-
ries of their medicinal virtues : as when we combine Aloes with Soap, or an Alkaline
Salt, to quicken their Operation, and remove their tendency to irritate the rectum.

V. To ajford an eligihle form.

a. By which the effieaey of the remedy is enhaneed; as in the preparation of Decocüons,
Infutions, Tinctures, &c.

ß. By which its aspect. or flavour is rendered more agreeable; as when we exhibit medi¬
cines in a pilular form, or when we exhibit them in a State of effervescence.

y. By which it is preservcd from the spontaneous decomposition to which it is liable; as
when we add some spirituous tineture to an infusion.

d. Organie pecuüarities. —Vegetables have their medicinal properties conside-
rably modified by the nature of the soil in which they grow, by climate, by cul-
tivation, by age, and by the season of the year when gathered.

e. Dose. —The modifications produeed in the effects of medicines by differences
of dose, are well Seen in the case of Opium, Mercurials, and Turpentine.

2. Eelating to the Organism. —Under this head are included several circum-
stances, of which the most important are the following:—

a. Jige. —One of the most distinetive characters of organized beings is that of
undergoing perpetual mutation during the whole period of their existence; thus
constituting the phenomena of age. In order the better to appreciate these
changes, the life of man has been portioned out into certain periods of agen, as
they have been termed, though as these pass imperceptibly into each other, there
is no absolute or fixed distinc.tion; and, consequently, the numbev of these periods

Vol. I.— 19
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has not beeil generally agreed on; some admitting only three, others four, five,
six, seven, or even eight; the raost populär number being seven.

Each period of life is characterized by certain conditions of the solids, by par-
ticular states of the functions, by a tendenoy to certain diseases, and by a differ-
ent susceptibility to the influence of medicines.

The eftects of medicines are raodified both quantitatively and qualitatively, by
the influence of age. Hufeland (Lehrbuch der allgemeinen Heilkunde, p. 84,
2 te Aufl. Jena, 1830.) has drawn up the following scale for different ages:—

25 20 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
40 35 30 29 28 27 26 25 24 23 22 21 20 18 16 13 10

Months. 11 10 987654321J
Doses. 9 8 7 6 5 4 2 1

Doses.

Suppose the dose at the end of the first year to be 1, then at the fifth it will be
2, at the fifteenth 3, and at the twenty-fifth 4. In the above table the dose for
an adult is supposed to be 40 grains. Dr. Young (Introduction to Medical
Lilerature, p. 453, 2d ed. Lond. 1823.) gives the following rule for deter-
mining the doses for children under twelve years of age:—" the doses of most
medicines must be diminished in proportion of the age to the age increased by
12. For example, at two years old, to \ = —J----- At twenty-one, the füll
dose may be given." But no rule is of much value, as the degree of develop-
ment is very unequal in different children of the same age. Moreover the rule
that applies to one medicine will not hold good with respect to others. This is
particularly obvious in the cases of Opium and Calomel: the first must be given
to children with the greatest caution, and in excessively small doses, whereas
the second may be given to them almost as freely as to adults. Acetate of Lead,
Nitrate of Silvcr, Arsenious Acid, and some other metallic Compounds, ought,
perhaps, never to be prescribed internally for infants.

b. Sex. —The sex has an influence in the Operation of medicines. Females
differ from males in grealer susceptibility of the nervous System, more excitabi-
lity of the vascular system, and less energy or power in all parts. In these re-
spects, indeed, they approach children. Women, therefore, require, for the most
part, smaller doses of medicinal agents than men.

The periods of menstruation, pregnancy, and lactation, are attended with pe-
culiarities in relation to the action of medicines. Drastic purgatives should be
avoided during these states, especially the first two. Agents which become ab-
sorbed, and thereby communicate injurious qualities to the blood, are of course
to be avoided during pregnancy and lactation, on account of the probable ill ef-
fects on the offspring.

c. Mode of life: Occupatio?!. —These circumstances äfftet the susceptibility of
the whole organism, or of different parts, to the influence of external agents.

d. Habit. —The habitual use of certain medicinal or poisonous agents, espe¬
cially narcotics, diminishes the influence which they ordinarily possess over the
body. Of the truth of this Statement we have almost daily proofs in those who
are confirmed drunkards, chewers and smokers of tobaeco, and opium-eaters.
Instances of the use of enormous'doses of opium, with comparatively slight ef-
fects, will be found in every work on pharmacology. One of the most remark-
able I have met with, is that related by G. V. Zeviani. 1 A woman of the name
of Galvani, during a period of thirty-four years, took more than two cwt. of solid
opium! ! When nineteen years old she feil down stairs, and divided her Ure¬
thra by a knife. Although the wound healed, she was unable to pass her urine
in the usual way, but vomited it up daily with exeruciating pain, to relieve which,
she resorted to the use of opium, the doses of which were gradually increased to
200 grains daily.

i Sopraunvomito Urinoso, in the
1792-4, p. 93.

Memorie. di Matemalica e Fisica della SociVta Italiana." Verona.
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Dr. Kreysig (British and Foreign Medical Review, vol. ix. p. 551. Lond. 1840.) has re-
cently published a case ofvomiting of a urinous liquor.

The influence of acrid or irritating substances is but little diminished by repe-
tition,—a remark which applies espeeially to bodies derived from the mineral
kingdom. There are, indeed, a few instances illustrative of the effect of habit
in lessening the sensible influence of inorganic agents, but their number is small.
The most common is the tolerance obtained by the repeated use of Tartar Emetic
in peripneumonia.

Several attempts havo been made to accounl for the effect of habit. Some aseribe it to an
increased power acquired by the stomaeh of decomposinsj the medioinal agent,—an explana-
tion adopted, in tho case of poisons, by Dr. Christison, (Treatise on Poisons.) and which ho
illustrates by reference to the increased faciiity acquired by the stomaeh of digesting sub¬
stances which had at first resisted its assirnilative powers. If this explanation were correct,
we ought to observe the effect of habit principally when substances are swallowed, and little,
or not at all, when they are applied to a wound, to the cutis vera or other parts unendowcd
with digestive powers, and opium ought to have its usual effects in ordinary doses, on
application to any part of the body of an opium eater, except to his stomaeh. Müller, (Op.
CiL p. G0.) as I have before noticed, (See p. 119.) ascribes a great number of instances of
Habituation to the substance affecting the composiüon of an organ, and losing its influence
by Saturation, while the part may still be susceplible of the action of another agent. But a
strong objeetion to this hypothesis, is, that the effect of habit is observed principally in the
case of narcotic vegetables, and is scarcely pereeived in inorganic substances which evince
the most pcwcrful aflinities for inorganic principles. The same physiologist ascribes part of
the phenomena observed in the effects of habit, to the excitability of the organ being deadened
by the Stimulus being too often repeated.

e. Diseased conditions of the body. —Diseases of various kinds sometimes
have a remarkable influence in modifying the effects of medicines; a fact of con-
siderable importance in practice. One of the most striking instances is that of
Opium in tetanus. A scruple of this substance has been given at one dose, and
repeated every two or three hours for several days, without any remarkable effects
being produced. The late Mr. Abernethy mentions in his lectures, (Lancet, vol.
v. 1824, p. 71.) a patient who had tetanus from a wound which he reeeived at
the time of the riots in the year 1780, to whom a scruple of opium was given
every day, besides a drachm at night. When his body was opened, thirty
drachms of opium were found undissolved in his stomaeh. It might perhaps be
inferred, that the diminished effect arose from the want of Solution of the medi-
cine; and that this was Mr. Abernethy's opinion seems presumable from his ad-
vice as to the mode of using it in this disease. " Give it," says he, " repeatedly
in small doses, so that it may liquefy." However, that the want of liquefaction,
or Solution, is not the sole cause of this diminished influence, is proved from the
fact that the tineture is also less effective in tenatus than in health.

Begin {Traue de Therapeutique, t. ii. p. 701. Paris, 1825.) teils us, that M.
Blaise, in a case of tetanus, administered, in ten days, four pounds, seven ounces,
and six drachms of Laudanum, and six ounces, four drachms, and forty-five
grains of solid Opium! Begin (Op. eil. t. i. p. 113.) endeavours to explain these
facts by assuming, that the stomaeh acquires an increase of assirnilative power,
so that it is capable of digesting these enormous quantities of opium, in conse-
quence of which the usual narcotic effects do not take place. He Supports this
hypothesis by stating, that if, during tetanus, opium be injeeted into the veins in
much smaller quantities, it produces its usual effects. But if this latter assertion
be correct, it does not at all Warrant Begin's assumption; and, bearing in mind
that opium administered by clysters during tetanus is less powerful than usual,
and also taking into consideration the case related by Mr. Abernethy, I think we
have evidence'sufficient to Warrant our non-admission of this hypothesis. All,
therefore, that can be said in the way of explanation is, that in tetanus the ner-
vous System has undergone some change, by which its suseeptibiiity to the influ¬
ence of opium is considerably diminished-
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Another example of the influenoe of disease in modifying the effects of medi¬
cines is seen in the difSculty of causing salivation by the use of Mercury in fever.
I have repeatedly seen large quantities of Mercurials exhibited internally during
this disease, and in some cases aecompanied with raereurial frictions, without
affecting the mouth; and, in general, such cases terminated fatally. I never saw
a fatal case of fever in which salivation was fully established; but whether the
recovery was the consequence of the mercurial action, or the salivation of the
recovery, I will not pretend to decide, though the first is the more plausible
view.

/. Climate. —The well-known influenae of climate in modifying the structure
and functions of the animal economy, and in promoting or alleviating certain
morbid conditions, necessarily induce us to ascribe to it a power of modifying
the effects of medianes. But it is difficult to obtain pure and unequivocal exam-
ples of it, in consequence of the simultaneous presence and influenae of other
powerful agents.

g. Mind. —The effects of medicines are very much modified by the influence
of the mind. Hufeland (Op. cit. p. 80.) knew a lady who, having conceived a
violent aversion to clysters, was thrown into convulsions by the injection of a
mixture of Oil and Milk. I have heard the most violent effects attributed to
bread puls; which pills, the patients had been previously informed, exercised a
powerful influence over the System. Much of the success obtained by empirical
practitioners depends on the confidence which patients have in the medicines ad-
ministered.

h. Race. —Differences of race have been supposed to give rise, in some cases,
to differences in the action of medicines on the body. Thus Oharvet [De CAc¬
tion comparee de P Opium, p. 59. Paris, 1826.) ascribes to this circumstance
the diflerent effects of Opium on the Javanese and Malays (both belonging to
the Mongolian race) as compared with those produced on Europeans, Turks,
and Persians (the Caucasian race.) " The Javanese," says Lord Macartney,
(Embassy to China, vol. i. p. 263-4. Lond. 1792.) " under the influence of
an extraordinary dose of opium, becoming frantic as well as desperate, not only
stab the objects of their hate, but sally forth to attack, in like manner, every
person they meet, tili self-preservation renders it necessary to destroy them."
A similar account is given by Raynal (Jrlistoire Philosophique et Politique des
Deux Indes, t, 1 er , p. S59. Geneve, 1780.) of the effects of Opium on the
Malays.

i. Temperaments. —Under the denomination of Temperaments are included
peculiarities affecting certain individuals, independent of race, and which consists
in disproportions in the development or activity of certain organs, by which the
whole animal economy is influenced. The term temperament is derived from
the Latin verb tempero, to mix together, or to lemper, and is applied to certain
conditions of the body formerly supposed to arise from variations in the propor-
tion of the fluids of the body. Thus, when the fluids were thought to be in
proper relative proportions, they were said to temper each other, and by so doing,
to produce a perfect temperament. When the yellow bile was supposed to be in
excess, it produced the choleric or bilious temperament; when black bile, the
atrabilious or melancholic; when blood, the sanguineous; and lastly, when pituita
or phlegm, the pituitous or phlegmatic. Although in modern times physiologists
do not admit these notions, yet we cannot but acknowledge that individuals do
present certain physical and functional peculiarities: and thus the existence of
temperaments has been generally admitted, while the theory or explanation of
them has varied with the prevailing doctrines of the day.

The number of temperaments has not been agreed on; Hippocrates admitted
four, Boerhaave eight, others five. Under five heads, I think, we may include
the leading varieties, which will then stand as follows:—
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Ist. The nervous temperaraent, charaeterized by grcat susceptibility of the nervous System,
and comparatively Httle muscular power.

2d. The sanguine temperarnent, known by gveat development of the vascular System. The
functions are performed with considerable activity, but the strength is söon exhausted.

3d. The muscular temperarnent is charaeterized by great development of the loeomotivo
Organs (bonos and muscles;) but is accompanied by diminished nervous energy.

4th. rJ'he relaxed temperarnent, marked by defieieney of power and imperiect Performance
of all the functions, with a soft and flabby condition of the solids.

5th. The most perfect temperarnent is that in which all the organs and functions are pro-
perly balanced, and in which we have the greatest strength.

Each of these temperaments varies in regard to its susceptibility to the influ-
ence of medicinal agents. In the sanguine temperarnent, stimulants are to be
employed very cautiously: in the nervous and relaxed temperaments, evacuants
are to be used with great care.

k. Idiosyncrasy. —Under this denomination are included these peeuliarities
which affect the functions of organs, without having any obvious relation to de¬
velopment, and which are not common to a number of individuals. Its effect in
modifying the effects of medicines and poisons is, in general, to increase their
activity. Thus, some individuals are peculiarly susceptible of the action of
Opium, some of Mercury, and others of Alcohol. The odour of Ipecacuanha
will, in certain persons, produce short and difficult respiration, approaching al-
most to a paroxysm of asthma. The late Mr. Haden 1 has related a case in which
two drachms and a-half of Tincture of Colchicum produced death: the mother of
the patient was also exceedingly susceptible of the action of Colchicum even in
very small doses. In some instances the effect of idiosyncrasy is to diminish
the activity of the medicines. Thus some persons are exceedingly insusceptible
of the action of Mercury.

/. Tissue or Organ. —The nature of the part to which a medicine is applied,
has an important influence over the effect produced. The stomach, for example,
is much more susceptible of medicinal impressions than the skin. Opium acts
more powerfully on the system when applied to the serous than to the mucous
tissues. Carbonic acid acts as a positive poison when taken into the lungs, but
as a grateful stimulant when applied to the stomach. The modifications effected
by the nature of the tissue will be more fully noticed hereafter.

CHAPTER IX.— ON THE THERAPEUTICAL EFFECTS OF MEDICINES.

The effects produced on diseases by the influence of medicines are denomi-
nated therapeutical. They are sometimes termed secondary, because, in a great
majority of instances, they are subordinate to those already described under the
name of physiological.

Mode of Prodüction. —Therapeutical effects are produced in two ways:—
1. By the influence of a medicine over the causes of diseases.—This may be direct

or indirect. Medicines which act directly are termed by Hufeland {Op. supra
cit. p. 19.) speeißca qualilaliva. As examples, the Chemical Antidotes may be
referred to. Those anthelmintics (as Oil of Turpentine,) which poison intesti¬
nal worms, also belong to this division. If the efficaey of Sulphur in the eure
of itch depend on its destroying the Jlcarus Scabiei, this will be another instance
of the direct Operation of an agent on the cause of a disease. As an example of
a medicine acting indirectly, I may mention the dislodgement of a biliary calcu-
lus, contained in the duetus choledochus, by the administration of Ipecacuanha
as an emetic: or the removal, by a Purgative, of a morbid condition of System,
kept up by the presence of some depraved secretion in the bowels, the result of
a previous disease.

■Dunglison's Translation „f Magendic's Formular«, with Notes by C. T.Haden, Esq., p. 98, 4th ed.
J825.

Lond.
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2. By modifyiiig the actions of one or morc parts of the system.—In a large majority
of instances the causes of disease are either not known, or they are not of a ma-
terial nature. In all such cases we administer medicines with the view of pro-
ducing certain changes in the actions of one or more parts of the System, and
thereby of so altering the diseased action as to dispose it to terminate in health.
Thus inflammation of the lungs frequently subsides under the employment of
nauseating doses of Tartarized Antiraony; and Emetics will sometimes put a stop
to the progress of hernia humoralis.

The medicines belonging to this division may be arranged in two classes; those
which are applied to the diseased part, and, secondly, those which are applied to
other parts.

a. Topical Ägents. —Under this head we include Unguents or Lotions used
in cutaneous diseases, ulcers, &c; Gargles in affections of the mouth and throat;
Collyria in Ophthalmie diseases; and Injeetions into the vagina and Uterus in af-
fections of the urino-genital organs. In all such cases we can explain the thera-
peutic effect in no other way than by assuming that the medicine sets up a new
kind of action in the part affected, by which the previous morbid action is super-
seded; and that the new action subsides when the use of the medicine is sus-
pended or desisted from. Sometimes it may be suspected that the influence
which certain medicines exercise in diseases of remote organs, arises from their
particles being absorbed, and, throngh the medium of the circulation, carried to
the parts affected. Thus the beneficial influence which the Turpentines occa-
sionally exert in affections of the mueous membranes (as in gleet and leueorrheea)
may perhaps be owing to a topical influence of this kind; as also Strychnia in
affections of the spinal marrow.

b. Medicines which indirect/y influence diseased action. —Under this head I
include all those agents operatiug on some one or more parts of the body, which
have a relation with the diseased part. Thus Emetics may influence a disease
by the mechanical effects of the vomiting which they induce. Alterations in the
quantity of the food relieve diseases depending on morbid changes of the blood,—
as when we Substitute Fresh Meat and Vegetables, and the use of Vegetable
Acids, for salt provisions in scurvy. Opium relieves spasm and pain, as in colic,
and in the passage of calculi. Purgatives relieve cutaneous and cerebral affec¬
tions; Diuretics, dropsies; Blisters, internal diseases, &c.

Fundamental Methods of Cure. —According to the homoeopathists, there are
only three possible relations between the Symptoms of diseases and the specific
effects of medicines—namely, Opposition, resemblance, and heterogeneity. It
follows, therefore, that there are only three imaginable methods of employing
medicines against disease; and these are denominated antipathic, horneeopathic,
and allopalhic.

l. Antipathia.
The antipathic (so called from mn, opposite, and na-hs-, a disease,) enantiopa-

thic, or palliative method consists in employing medicines which produce effects
of an opposite nature to the Symptoms of the disease, and the axiom adopted is
" contraria contrariis opponenda.' 1'' Hippocrates may be regarded as the founder
of this doctrine; for in his twenty-second Aphorism (Jlphorismi Sectio 2" da .) he
observes that " all diseases which proeeed from repletion are cured by evacua-
tion; and those which proeeed from evacuation are cured by repletion. And so
in the rest; contraries are the remedies of contraries."

We adopt this practice when we employ Purgatives to relieve constipation;
Depletives to counteract plethora; Gold to alleviate the effects of scalds; Narcotics
to diminish preternatural sensibility or pain; and Opium to check diarrheea.

But Purgatives are not to be invariably employed in constipation, nor Opium
in pain. Reference must be constantly had to the cause of these Symptoms. If
confinement of bowels depend on a torpid condition of the large intestines, pow-
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erful purgatives may be administered with great benefit; but if it arise from acute
enteritis or strangulated hernia, they will probably increase both the danger and
sufferings of the patient. Again, Opium may be beneficially given to relieve the
pain of colic, but it would be highly improper in all cases of acute pain, as in
pleurisy.

The homceopathists object to antipathic remedies, on the ground that though
the primary effects of these agents may be opposite to the phenomena of a dis-
ease, the secondary effects are similar to them. " Constipation excitedby Opium
(primitive effect) is followed by diarrhcea (secondary effect;) and evacuations pro-
duced by Purgatives (primitive effect) are succeeded by costiveness, which lasts
several days (secondary effect.") (Hahnemann, Organon, § Ixi.) The only
mode of meeting Statements of this kind is to appeal to experience. Is opium
ever beneficial in diarrhoea? Are purgatives useful in any instances of constipa¬
tion? The homceopathists reply to both of these questions—No. We answer—.
Yes. Here, then, we are at issue with them on a matter of fact.

2. Homoeopathia.
The homceopathic (so called) from «fw/os-, like or similar, and jraöa«-, (« disease)

method of treating diseases consists in adrninistering a medicine capable of pro-
ducing effects similar to the one to be removed, and the axiom adopted is " simi-
lia similibus curantur."

Hahnemann's first dissertation on homoeopathy was published in 1796, in
Hufeland's Journal. 1 In 1805 appeared his " Fragmenta de viribus medica-
mentorum posilivis." But the first systematic account of this doctrine appeared
in 1810, in a work entitled " Organon der rationellen Heilkunde.''''

The following, says Hahnemann, are examples of homosopathic eures per-
formed unintentionally by physicians of the old school of medicine:—

The author of the fifth book, 'Eti^ibv, attributed to Hippocrates, speaks of
a patient attacked by the most violcnt cholera, and who was cured solely by
White Hellebore; which, aecording to the observations of Forestus, Ledelius,
Reimann, and many othors, produces of itself a kind of cholera. The English
sweating sickness of 1415, which was so fatal that it killed 99 out of 100 affected
with it, could only be cured by the use of Sudorifi.es. Dysentery is sometimes
cured by Purgatives. Tobacco, which causes giddiness, nausea, &c. has been
found to relieve these affections. Colchicum eures dropsy, because it diminishes
the secretion of urine, and causes asthma in consequence of exciting dyspneea.
Jalap creates gripes; therefore it allays the gripes, which are so frequentin young
children. Senna occasions colic; therefore it eures this disease. Ipecacuanha
is effectual in dysentery and asthma, because it possesses the power of exciting
hemorrhage and asthma. Belladonna produces difficult respiration, burning
thirst, a sense of choking, together with a horror of liquids when brought near
the patient; a flushed countenance, eyes fixed and sparkling, and an eager desire
to snap at the by-standers; in short, a perfect image of that sort of hydiophobia
which Sir Theodore de Mayerne, Münch, Buchholz, and Neimicke, assert they
have completely cured by the use of this plant. When, indeed, Belladonna fail's
to eure canine madness, it is attributabl'e, aecording to Hahnemann, either to the
remedy having been given in too large doses, or to some Variation in the Symp¬
toms of the particular case, which required a different specific—perhaps Hyos-
cyamus, or Stramonium. Drs. Hartlaub and Trinks have subsequently added
another homceopathic remedy for hydrophobia—namely, Cantharides. Opium
eures lethargy and Stupor, by Converting it into a natural sleep. The same sub-
stance is a eure for constipation. Vaccination is a protection from small-pox, on
homoeopathic principles. The best application to frost-bitten parts is Gold, either
by the use of some freezing mixture or by rubbing the part with snow. In burns

See the Preface to the English Translation »f the. " Organoi."
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or scalds the best meaas of relief are the exposure of the part to Heat, or the
application of heated Spirit of Wine or Oil of Turpentine.

Hahnemann thinks that it is of little importance to endeavour to elucidate, in a
scientific manner, how the homceopathic remedy effects a eure; but he offers the
following as a probable explanation. The medicine sets up, in the suffering part
of the organism, an artificial but somewhat strongei disease, which, on aecount of
its great similarity and preponderating influence, takes the place of the former; and
the organism from that time forth is affected only by the artificial complaint.
This, from the minute dose of the medicine used, soon subsides, and leaves the
patient altogether free from disease; that is to say, permanently cured. As the
secondary effects of medicines are always injurious, it is very necessary to use
no larger doses than are absolutely requisite, more especially as the effects do
not decrease in proportion to the diminution of the dose. Thus eight drops of a
medicinal tineture do not produce four times the effects of two drops, but only
twice: hence he uses exceedingly small doses of medicines. Proceeding gra-
dually in his reduetions, he has brought bis doses down to an exiguity before
unheard of, and seemingly incredible. The rnillionth part of a grain of many
substances is an ordinary dose; but the reduetion proeeeds to a billionth, a tril-
lionth, nay, to the decillionth of a grain, and the whole materia medica may be
carried in the waistcoat pocket!

The following is the method of obtaining these small doses:—Suppose the
substance to be a solid; reduce it to powder, and mix one grain of it with ninety-
nine grains of sugar of milk: this constitutes the first attenuation. To obtain
the second attenuation, mix one grain of the first attenuation with a hundred
grains of sugar of milk. The third attenuation is procured by mixing one grain
of the second attenuation with ninety-nine grains of sugar of milk. In this way
he proeeeds until he arrives at the thirtieth attenuation. Water is the diluent
for liquid medicines. The following table shows the strength of the different
attenuations, with the signs he employs to distinguish them:—

1. First attenuaO One hundredth
tion

2. Second .
I. Third .

II. Sixth .
III. Ninth .
IV. Twelfth

. 5 part of a grain.

. One thousandth.

. One rnillionth.

. One billionth.

. One trilliont.h,
. One quadrillionth.

V. Fifteenth . .
VI. Eighteenth. .

VII. Twenty.first .
VIII. Twenty-fourth

IX. Twenty-seventh
X. Thirtieth . .

One quintillionth.
One sextillionth.
One septillionth.
One oetillionth.
One nonillionth.
One decillionth.

Here is a tabular view of the doses of some substances employed by the
homeeopathists:—

Charcoal, one or two decillionths of a grain.
Chamomile, two quadnllinnths of a grain.
Nutmeg, two raillionths of a grain.
Tartar ernetic, two bilüonlhs of a grain.
Opium, two decillionths of a drop of a spirituous Solution.
Arsenions aeid, one or two decillionths of a grain.
Ipeeacuanha, two or three milliontlis of a grain.

These doses are given in pills (globuli) each about the size of a poppy-seed.
Hahnemann gravely asserts, that the length of time a powder is rubbed, or the

number of shakes we give to a mixture, influences the effect on the body. Rub-
bing or shaking is so energetie in developing the inherent virtues of medicines,
that latterly, says Hahnemann, "I have been forced, by experience, to reduce
the number of shakes to two, of whieh I formerly prescribed ten to each dilu-
tion." (Organon.) In mixing a powder with sugar, the exaet period we are
to rub is, therefore, laid down: in dissolving a solid in water, we are told to move
the phial " circa axin mam" and at each attenuation to shake it tivice —" bis,
brachio quidem bis moto, coneute." (See Dr. Quin's Pharmacoposia Homaso-
pathica)
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The principal facts to be urged against this doctrine may be reduced to four
heads:—

Ist. Some of our best and mostcertain medicines cannot be regarded as homreopathic : llius
Sulphur is ineapable of producing Scabies, though Hahnemann asserts it produces an eruption
onalogous to it. Andral took qninia in the requisite quantity, bul without acquiring inter-
miltcnt fever; yet no person caa doubt the fact of the great benefit frequently derived from
the employment of this agent in ague; the paroxysms coase, and the patient seems cured.
" Bat," says Halmemann, "uro the poor patiente really cured in these cases 1" All that can
be said, is, that they seein tobe so; bot it vvould appear, according to this homcBopathist, that
patients du not know when they are well. Wo are also told, that whenever an intermittent
resembles the effects of'Cinchona, then,and not tili thcn, can we expeet a eure. I am afiaid,
if this were troe, very few agues could be cured. Acids and vegetable diet eure scurvy, but
I never heard of these means causing a disease analogous to it.

2dly. In many cases homeeopathic remedies would only inercase the original disease; and
we ean readily imagine the il! effects which wonld arisc from Ihe exhibition of Acrids in gas-
tritis, or of Cantharides in inflammätion of the bladder, or of Mercury in spontaneous saliva-
tion,

3dly. The doses in which these agents are exhibited are so exceedingly sraall, that it is
diffieult to believe they can produce any effect on the System, and, thereiore, we may infer
that the supposed homeeopathic eures are referrible to a natural and spontaneous eure, aidcd,
in many cases, by a striet attention to diet and regimen. What effect can be expected from
one or two decillionth parts of a drop of laudanum ? Hahnemann says, it is foolish to doubt
the possibility of that which really oecurs ; and adds, that the skeptics rio not consider the
rubbing and shaking bestowed upuu the homeeopathic preparation, by which it acquirss a
wonderful development of power!

4thly. Homcoopathia has been fairly put to the test of experiment by some of the members
of the Academie de Medecine, and the result was a failure. Andral tried it on 130 or 140 pa¬
tients, in the preserco of the homeeopathists themselves, adopting every requisite care and
precaution, yet in not one instanco was he suecessful. (See Medical Gazette, vol xv. p. 922.)

'3. Allopathia.

The allopathic, (so ealled from «.War, another, and nxfoi, a disease,) or hetc-
ropathic method, eonsists in the employment of medicines which give rise to
phenomena altogether different or foreign (neither similar nor exactly opposite)
to those of the disease.

Under this head is included that mode of eure effected by what is ealled
Jlntagonism or Counter-irritation; that is, the produetion of an artificial or
secondary disease, in order to relieve another or primary one. It is a method of
treatment derived from Observation of the influence which maladies mutually
exert over each other. For example, it has been frequently noticed, that if a
diarrhoea come on during the progress of some internal diseases, the latter are
often ameliorated, or perhaps rapidly disappear, apparently in consequence of
the secondary affection. The result of obsetvations of this kind would naturally
be the employment of alvinc evacuants in other analogous cases where diarrhtEa
did not spontaneously take place: and this practice is frequently attended with
beneficial results. The appearance of a cutaneous eruption is somethnes a signal
for the disappearance of an internal affection; and vice versa, the disappearance
of a cutaneous disease is sometimes followed by disorder of internal organs.
Here, again, we have another remedy suggested, namely, the produetion of an
artificial disease of the skin, as by Blisters, by an ointment containing Tartar
Emetic, or by other irritating applications; —a Suggestion, the advantage of which
experience has frequently verified. I might bring forward numerous other ex-
amples to prove the fact, (which, however, is so well known as to require little
proof,) that action in one part will often cease in consequence of action taking
place in another. Diseases, then, appear to have what Dr. Pring {./In Exposi¬
tion ofthe Principles of Pathology, p. 352, et seq. Lond. 1823.) calls a cura-'
tive relation with respect to each other: and we shall find that the greater part of
our most valuable and certain remedies operate on the principle of antagonism or
counter-irritation; that is, they produce a secondary disease which is related to

Vol. I.— 20
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the primary one. Dr. Parry [Elements of Pathology and Therapeulics, 2nd
edit. 1825.) calls this the " eure of diseases by conversion."

Vomiting is a povverful means of relief in bubo, as well as in swelled tcsticle. Mr. Hunter
says, he has Seen bubo enred by a vomit. I have frcquently scen the progress of swelled
testicle, in gonorrheea, stopped by the exhibition of füll doses of Tartar Emetic, Now, it is
very improbable that the benefit arises from the mere evacuation of the Contents of the sto-
mach. The only plausible explanation to be offered, is, that the Emetic sets up a new action
in the System, which is incompatible with that going on in the groin or in the testicle. If
this notion be correet, Emetics act in these cases as counter-irritants. The efficaey of Pur-
gatives, in affections of the head, is best aecounted for by supposing that they operatc on the
principle of counter-irritalion. Blisters, Cauteries, Issues, Moxa, and other remedies of this
kind, are generally admitted to have a similar mode of Operation. Even the efficaey of Blood-
letting, in inflammatory affections, is better explained by assuming that this agent induces
some new action incompatible with the morbid action, than that it is mcrely a debilitant.
The immediate effect sometimes produced on disease, by this remedy, is so remarkabie as
hardly to admit of the supposition of its aeting as a mere weakening agent. One füll blood-
letting will sometimes put an immediate stop to Ophthalmia; and I have seen, even while
the blood was flovving, the vascularity of the eye diminish, and from that time the disease
progressively declined. VVhen to this fact wc add, tliat the same disease is oflen succcssfully
treated by other different, and even opposite remedies, such as Mercury and stimulant appli¬
cations, we find a difliculty in expiaining their heneficial agency, except by supposing that
they influence disease by some rclation common to all of them. This view of the counter-
irritant Operation of blood-letting is supported by Dr. Cluttcrbuck, (Lectures on the Theory
and l'raclice af Physic, published in the Lancet, vol. x. 1826.) Dr. Pring, {Oj>. cit. pp. 465-8.)
and others. The terra counter irrilant is, however, objectionable, since litcrally it expresses
that the secondary disease should be a state of irritation,—a term hardly applicable to the
condition caused by blood-letting. But this, as well as other remedial agents, (mental im-
pressions, for example,) agrees with the counter-irritants, commonly so called, (blisters, &o.,)
in influencing diseases only by an indirect relation; it would be better, therefore, either to
extend the meaning of the term counter-irritant, or to employ some other, such as counter-
morbific. ,

The oltter writers employed two terms, lievulsion and Derivation ; the first
was applied to those cases in which the secondary disease oecurred in a part
reraote from the seat of the primary affection; the second was, on the con-
trary, confined to those instances in which the secondary was produced in the
neighbourhood of the primary disease. For example, Leeches or Blisters applied
to the feet in apoplexy were called revulsives; bat the same applications to the
head, in the same disease, would be derivatives. There is, however, no real
distinetion between them, their Operation being similar; for revulsion was, even
in their own sense of the word, only derivation at a distant part.

Topical applications are frequently counter-irritants. Thus, stimiüant washes,
applied to the eye, sometimes eure Ophthalmia. They operate, apparently, by
altering the morbid action, and substituting a milder and more easily cured dis¬
ease for the one previously existing.

Using the term counter-irritation in its most extended sense, we see otir list of
agents producing this effect is a most extensive one. It comprehends Emetics,
Purgalives, Diffusible Stinmlants, Mercury, Blisters, Cauteries, Issues, Setons,
Moxa, Blood-letting, (including Arteriotomy, Venesection, Cupping, and Leeches,)
Irritating Lavements, Frictions, Sinapisms, Rubefacients, the Hot and Gold Baths,
and even Mental Impressions. That is, all these agents excite some action in
the System which has a relation (oftentimes beneficial) with the morbid action:
to use Dr. Parry's words, these agents eure disease by conversion.

The most unsatisfactory part of the subjeet is, the theory or hypothesis of the
manner in which the mutual relations of diseased actions are effected. Dr. Parry
presumes most diseases consist in local determinations of blood, and that it is a
law of the human Constitution that excessive morbid determination to two diffe¬
rent parts shall not exist in the same person at the same time. Neither of these
assumptions, however, is quite correet; but, if both were true, they still leave
untouched the question, how determination of blood to one organ is cured by
producing a determination to another. To aecount for it, some assume that the
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System can produce only a certain quantity of nervous energy, and that as, in every
disease, there is an undue or preternatural distribution of nervous energy, so the
production of an artificial disease in one part must, by consuming the nervous
energy, diminish the disease in another. But the whole hypothesis is grounded
on assumptions perfectly gratuitous and incapahle of proof. As Dr. Pring justly
observes, were this hypothesis true, it would lead us to employ, not bleeding,
purgatives, blisters, and all inthrect remedies in hepatitis or consumption,
but the exercise of the treadmill for a few hours; so that a patient, labouring
under phrenitis or pneumonia, should be made to walk fifteen or tvventy miles a
day, by which it would be presumed, so mueh nervous energy would be con-
sumed in the arms and legs, that there could not possibly be any preponderance
or excess in any other seat.

Let us, then, diseard absurd hypotheses of this kind; and, for the present, be
content with the knowledge of the fact, that one disease, whether artificially or
spontaneously generated, will often, but not invariably, supersede another. 1

The Antagonisms of determinations of blood and of the secretions have been before noticed.
(See p. 47.) Müller {Elements of Physiology, by Baly, vol. i. p. 473.4.) states, that the anta-
gOHism of the secretions is subject to the following laws: —

1. The increase of a seeretion in a tissue, a, which is less irritable than the organ, 6, is in-
capable of producing a diminution in the seeretion of the latter; hence, for example, artificially
excited secretions from the skin, as by a blister, in the neighbourhood of the eye, in inflamma-
tion of the latter organ, are of no Service, because the eye is a more irritable part than the
skin,

2. An inercased seeretion in a certain tissue, a, cannot be diminisbed by exciting the same
seeretion in another part of the same tissue, a; on the contrary, such a procedure would rather
increase the seeretion from all parts of the tissue than diminish it, because the relation which
exists between the different parts of one and the same lissue is that of sympathy, not of
antagonism. Hence, a discharge from the generative or urinary organs eannot be arrested by
an artificially excited diarrheea.

3. On the contrary, the secretions of tissues which do not belor.g to the same class of struc-
tures, often antagonize each other. Thus, increase of the cutaneous seeretion frequently in-
duces diminution of the seeretion of the kidneys : in surniner, the cutaneous exhalation is morc
abundant, and the urinary seeretion proportionally scanty; in winter, the reverse is the case.
Effusion of watery fluids into the eellular membrane and serous cavities is attended with dry-
ness of the skin, and diminution of the urinary seeretion, the quantity of which is observed
to increase in the same proportion as dropsical effusions diminish. Suppression of the exhala.
tion from the skin by cold, gives rise to mueous discharges from the intestinal and pulmonary
mueous membranes.

4. It is only towards the termination of consumptivo diseases that this relation of antagonism
between the secretions ccases toexist; when, in eonsequence of the relaxed State of the tissues,
all are at length increased in quantity; in the colliquative State that precedes death in phthisical
patients, colliquative diarrheea, profuse sweating, and dropsical effusions, take place simulta-
neously.

5. When one tissue is excited to inercased action by an impression made upon another,either
tbc seeretion of the two must have been in some respects similar, as in the case of the skin and
kidneys, both of which have the office of exereting water from the blood ; or the organ thus ex¬
cited must have hyd a predisposition to morbid action, which is the rational explanation for the
circumstance, that the impression of cold produces in one person an affection of the mueous
membrane of the lungs ; in another, a disordered seeretion of mueus in the intestinal canal.

CHAPTER X.— OF TUE PARTS TO WHICH MEDICINES ARE APPLIED.

Medicines are applied to the skin; to mueous or serous membranes; to wounds,
nlcers, or abscesses; or they are injeeted into the veins.

l. Applications to the Skin.
Medicinal applications are frequently made to the skin in order to produce local

effects, as in the case of Blisters, Cataplasms, Fomentations, Lotions, Embroca-
i For farther information on tliis subject, consnlt Hnnter's Trcati.se on the Blood, Inflammatwu, and Guu¬

skot Wounds. Lond. 17(14.—Biet, des Sciences Medicalcs, art. Remilsion, by MM. Pinel and Ericheteau.—Dict
de.Mediane, art. Derivatif, by Guoreent.— J. C. Sabatier, Les Lois de fa Rimlsum, itudiiet sokj le Rapport Pliij.
siologique et fherapeutique, Paris, 1832.
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tions, &c; and oceasionally to affect remote parts of the System, as wben we use
Mercury. Most, if not all medianes, which influence distant organs by applica-
tion to the skin, do so in consequence of their absorption; and, as the euticle
offers a meehanical impediment to this process, we generally either remove it or
make use of friction.

There are three methods of applying medicines to the skin; namely, the ene-
pidermic, the iatraleptic, and the endermic.

1. The Enepidermic Method consists in the application of medicines to the
skin, unassisted by friction; as when we employ Plasters, Blisters, Poultices,
Lotions, Fomentations, Baths, &c.

Baths are made of liquids (as simple water,) soft substances (as hot düng and
saline mud,) dry bodies (as sand,) gases (as hot air,) or vapours (as aqueous va-
pour.) Gases or vapours are sometimes applied to the skin, either as local agents,
or as means of affecting the Constitution. Thus, baths of sulphurous acid gas are
employed in itch; chlorine gas is recommended as an application to the skin in
liver complaints; vapours of various mercurial preparations have been employed
to excite salivation. The vapour of hot water, holding in Solution the volatile
matters of vegetables, has been employed in the treatment of many diseases, under
the name of medicated vapour baths; though the greater part of their efficacy is
to be ascribed to the inflnence of the vapour.

2. The Iatraleptic Method (which has been so called from ixr^eja, to eure
or heal: and 'aAilpa, to anoint,) consists in the application of medicines to the
skin, aided by friction. It has been termed the epidermie method' —sometimes
anatripsologia (from aiar^ißa), to rub in; and hoyos-, a discourse,) and also espo-
nic mediane. It was employed by Hippocrates, and other old writers; but feil
into disuse, until attention was again drawn to it by Brera, Chiarenti, Chrestien,
(De La Methode Iatraleptique. Paris, 1811.) and others. Among the substances
which have been employed in this way, are Camphor, Digitalis, Squills, Cantha-
rides, Sulphate of Qninia, Veratria, Colocynth, Rhubarb, Opium, Belladonna,
Mercury, Chloride of Gold, &c.

The mode of employing medicinal agents, aecording to the iatraleptic method,
is the following:—The substance to be applied being reduced to the finest possi-
ble State of division, is to be dissolved or suspended in some appropriate liquid,
and in this State rubbed into the skin. The dose is always considerably larger
than for the stomach—generally two or three, often as much as ten, and, in some
cases, even twenty times the otdinary dose: but no absolute rule can be laid down
on this head. The liquids employed to dissolve orsuspend the medicine may be
water, spirit, or oily or fatty matter. Iatraleptic writers, however, prefer the
gastric juice, or saliva, or even bile; but I am not acquainted with anyjust
grounds for this preference. Collard de Martigny (Biet, de Medee. et de Chirurg,
pratiq. art. latreleplie.) concludes from his experiments, that the palms of the
hands, soles of the feet, neighbourhood of the joints, the ehest, the back, and the
inner parts of the limbs, are to be preferred for the application of medicines.

The objeetions to this mode of employing medicines are the uncertainty of re-
sults'; the time required to affect the System; the frequently unpleasant nature of
the process (as when mercurial inunetions are employed;) and the local Irritation
sometimes produced by the friction. Notwithstanding these, however, it may be
resorted to oceasionally with advantage; as where the patient cannot or will not
swallow, or where the alimentary canal is very irritable, or insensible to the action
of medicines.

3. The Enderbiic, or Emplastro-endermic Method, consists in the applica¬
tion of medicinal agents to the denuded dermis. For its introduetion into prac-
tice we are indebted to MM. Lembert and Lesieur. (Essai sur la Mithode En-
dermique, par A. Lembert. Paris, 1828.)

The denudation of the dermis is usually effected by a blistering plaster. When
the euticle is elevated, an opening is made into it, in order to allow the serum to
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escape. The medicine is then applied to the dermis either with or without re-
moving the cutiele. At the first dressing the transparent pellicle formed hy the
dermis is to be carefully removed, as it very much impedes absorption. The me¬
dicine is applied to the denuded surface, either in its pure State, in the form of an
impalpable powder—or, if too irritating, it is to be incorporated with gelatine,
lard, or cerate. Should any circumstances arise'to lead us to fear that the quan-
tity of the medicine applied has been too large, the mode of proceeding is the
following:—Cleanse the surface immediately; make compression (as by a cup-
ping-glass) around the denuded part, in Order to prevent absorption, and apply
any substance that will neutralize the effect of the medicine. Thus, Lembert has
found, that two grains of the Acetate of Morphia will destroy the tetanic Symp¬
toms caused by the application of two grains of Strychnia. Musk and Camphor
are said to counteract the narcotism of Morphia. 1

Instead of a blistering plaster, Trousseau recommends a vesicating ointment,
composed of equal parts of a strong Solution of ammonia and lard. Two appli-
cations, of five rninutes each, are sufficient to raise the cutiele. Boiling water,
which has been employed by some persons, is uncertain, painful, and dangerous:
it may cause mortification of the dermis, and thus stop absorption.

The advantages of the endermic method are, that substances are not submitted
to the influenae of the digestive process, and their pure effects can be better aseer-
tained;—their Operation is in general very quick, and in some cases more rapid
than when they are applied to the stomach. If the gastric membrane be inflamed,
or if the patient cannot (or will not) swallow, more especially if the case be
urgent, this is an admirable method of putting the System under the influence of
a medicine.

The disadvantages of the endermic method are, the pain sometimes experienced
by the application of medicinal agents to a denuded surface—some even may oc-
casion mortification of the part; the possibility of the skin being permanently
marked; lastly, some substances have no effect when used endermically.

The substances which have been used by this method are Morphia, and its Ace¬
tate, Hydrochlorate, and Sulphate, in doses of from a quarter of a grain to two
grains; Strychnia, from a quarter of a grain to a grain; Aconitina, one-sixteenth
to one-eighth of a grain; Extract of Belladonna, three or four grains; Sulphate of
Quinia, two to six grains; Musk, six or eight grains; Tincture of Asafoetida, ten
minims. Many other agents have also been employed endermically: as Digitalis,
Extract of Squills, Aloes, Saffron, Bichloride of Mercury, Tartar Emetic &c. a

Method by Inoculation. —In connexion with the endermic method may he mentioned another
inode of employing medicines; namely, the method by inoculation proposed by M. Lasargue
de St. Emilion. 3 In this way Morphia has been employed to relieve topioal pain. It is intro-
duced in the part in pain by the point of alancet. In a few rninutes a papula rnakes its appear-
ance and an erythematosa blush.

2. Applications to the Mucous Mcmbrancs.
We have two mucous membranes, to the different parts of each of which we

apply medicines: the first is the gastro-pulmonary membrane, the second, the
urino- genital.

i Ahrensen, Dissert. dcMethodo Endermatico. Haunia:, 1830.—Eevicwed in the Brit. and Foreign Med. Re¬
view, for April, 1838, p. 342.

s Por farther Information on the endermic method, consult, hesides Lembert's Essay beforc rpioted. the ar-
ticle, Endermiguc Methode, by Boaillaud, in the Diet.de Medec. et Chirurg, praliques; also, some articles, by
Dr. Bureaud Riofrey, in the Continental and British Mcdical Review, vol. i. pp. Gli, 321, an.l 385: and Richter,
in Land. Med Gm. Nov. 10, 1838.

a See the Continental and British Review, vol. l. pp. 41 and 388; and Lancct, for 1836 37, vol. i. p. 820.
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«. Ocular mucous membrano (oonjunctiva.)
b. Nasal or pituitary membrane.
c. Bucco-guttural membrane.
d. Eustachian membrane.

1. GASTRO-PÜLMONARY MEMBRANE.

. Aerian or tracheo-bronchial membrane.
/. Gastro intestinal membrane.
g. Recto-colie membrane.

2. ÜR1N0-GENITAL MEMBRANE.

a. Urethro-vesical membrane. b. Vagino-uterine membrane.

1. Gastro-pulmonary membrane: a. Ocular mucous membrane or conjunctiva.—
Medicines are applied to the conjunctiva, to excite local effects only, thongh we
might employ this part for other purposes, since remote organs may be affected
by it. Thus a drop of Hydrocyanic Acid applied to the conjunctiva of a dog pro-
duces immediate death. The terra Collyrium (KoAA^mv) was formerly eraployed
to indicate solid substances applied to the eyes. It now usually means liquid
washes for the eyes, and is equivalent to eye-water. Cottereau (Tratte Elemen-
laire de Pharmacologie. Paris, 1835.) cälls all medicines (solids, soft sub¬
stances, liquids, and vapours or gases,) which are applied to the eyes, collyria.

b. Nasal or Pituitary membrane. —We seidorn apply medicines to the' pitui¬
tary membrane except in aifections of the nose or of parts adjacent. Sometimes
they are employed to irritate and excite a discharge; they are then called errhines;
but when used to produce sneezing, as when foreign bodies are in the nasal ca-
vities, they are termed sternutatories, or ptarmics.

c. Bucco-guttural mucous membrane. —Medicines are very rarely applied to
the mouth and throat, except for local purposes. However, it has been proposed
to excite salivation by rubbing calomel into the gums. Solids used in the mouth
are termed lozenges (trochisci) or masticatories, according as they are allowed to
dissolve slowly or are masticated; liquids are called collutoria or gargarismata.
Powders (as that of Alum) are introduced by insufflation.

d. Eustachian membrane. —Aurists now and then apply washes to the Eusta¬
chian tubes in local affections; but the occasions for this practice are rare, and the
Operation difficult, except in practised hands.

e. .äürian or tracheo-bronchial membrane. —Aecidental Observation, as well as
experiment, has shown that medicines produce very powerful effects on the mem¬
brane lining the trachea and bronchicd tubes. For the most part, applications
here are made use of for local purposes, as in asthma, chronic bronchitis, phthisis,
&c. thongh occasionally to affect the brain, the blood, the heart, &c. Dr. Myd-
dleton 1 has advocated, in pulmonary diseases, the Inhalation of substances (as
Cinchona, Sulphate of Iron, Myrrh, &c.) reduced to an impalable powder. The
fumes (suffitus) of Tar, Balsam, Resins, and other burning bodies have also been
employed in these cases. Sir Alexander Crichton 2 has strongly recommended
Tar Vapour; the method of using which is the following:—The Tar employed
should be that used in the cordage of ships; to every pound of which half an
ounce of Carbonate of Potash must be added, in order to neutralize the Pyrolig-
neous Acid generally found mixed with the tar, the presence of which will neces-
sarily excite coughing. The tar thus prepared is to be placed in a suitable vessel
over a lamp, and to be kept slowly boiling in the Chamber during the night as
well as the day. The vessel, however, ought to be cleansed and replenished
every twenty-four hours, otherwise the residuum may be burned and decom-
posed,—a circumstance which will occasion increased cough and oppression on
the ehest.

The inhalation of aqueous vapour {lialitus,) either alone or with other sub¬
stances, is oftentimes useful in various affections of the lungs and of the throat,

i A Preliminary Dissertation illustrative of a iinvSystemof Pulmonary Pathology. Balh, 1825.
i Praclical Observation* on t/ie Treat.me.nl and Cure of sevcral Varieliesof Pulmonary Consumption; and on the

F.ß'eets of Ute Vanoar of Boiling Tar in that. Disease. 1823.
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;. Tlie apparatus for this purpose may be that proposed by Dr. Gairdner
Zdinbursh Medical and Surgkal Journal, vol. xix.) or Dr. Mudge's inhaler,

Fig. 21.

&c,
{Edinburgh Medical and Surgical Journal, vol. xix.)
or in the absence of these, a teapot, or basin with an inverted funnel. In many
asthmatic cases the difficulty of breathing is so great, that the patient cannot close
the mouth around the tube, espeeially if the latter be small, without exciting a
scnse of impending suffocation. In such instances I have found the only easy
and practieal method of enabling the patient to inhale is, by holding the mouth
over hot water contained in a basin or tea-cup. Various narcotic and emollient
herbs are sometimes added to the water, but I suspect without contributing in any
way to its efficacy. The vapour of hot Vinegar, of Sulphuric Etber, of lodine,
of Camphor, and of other volatile bodies; is occasionally employed in pulmonary
diseases. The vapour of lodine may be conveniently inhaled by means of a
double-necked glass-bottle (flg. 20,) into
which we introduce about an inch of wa¬
ter, to which a few drops of the Tincture
of lodine have been added. Through one
of the necks a straight glass tube passes,
and dips under the surfaee of the water.
The other neck has a short curved glass
tube passing through it, by which the pa¬
tient inhales. In the absence of a double-
necked bottle, a common wide-mouthed
bottle (fig. 21) may be used, the eork of
which has two perforations, through which
pass the glass tubes. Sir C. Scudamore
(Land. Med. Gaz. Feb. 7, 1840.) uses a
saturated Tincture of Conium along with
Tincture of lodine. Chlorine gas may be
inhaled in a similar manner, using a Solu¬
tion of the gas, or of Chloride of Linie,
instead of the Tincture of lodine. If Oxygen, or Nitrous Oxide, be inhaled, the
most easy and convenient mode of effeeting it is from a bladder; but for other and
more complete, though more costly methods, I must refer to the works of the
late Dr. Beddoes, and of the celebrated engineer, Mr. James Watt. (Considera-
tions on the Medicinal Uses, and on the Production of Factilious Airs. 179G.)

f. Gastro-inteslinal membrane. —We employ both extremities of the alirnen-
tary canal for the exhibition of medicines; the upper, however, more frequently
than the lower. This mode of employing medicines is called the method by 'In¬
gestion. Of all parts of the body, the gastro-intestinal surfaee is the mostuseful
for the application of medicines. This arises from the great suseeptibility, the
active absorbing power, and the numerous relations which the stomach has with
almost every part of the body. In many cases remote effects are more easily pro-
duced by this than by any other organ, as in the case of Diffusible Stimulants.
Medicines which act by absorption are more energetic when applied to the serous
membianes, the bronchial membrane, the cellular tissue, &c. In some cases it
is not only possible, but probable, that the stomach may either partially or wholly
digest a medicine.

g. Recto-colic membrane. —S'orrretimes, though less frequently than the sto¬
mach, the rectum is employed for the application of medicines. It has becn as-
serted that the general suseeptibility of the rectum is only onc-fifth of that of the
stomach, and that medicines take five times as long to operate by the former as
by the latter: hence it has been said that both the dose, and the interval between
the doses, should be five times as great as when applied to the stomach. But
this assertion is far from being universally correct, though it may be so occasion¬
ally. Orfila asserts that those agents which operate by absorption, as Opium and
Tobacco, are more active by the rectum than by the stomach; and he assigns as

Inhaling Bottles.
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a reason the greater venous absorption of the rectum, and its less digestive power.
But this Statement is in direct Opposition to the experience of almost every prac-
titioner. Whenever I have had occasion to employ Opium by way of enema,
I always ex'hibit twice or three times the ordinary dose, without exciting any re-
markable effects. Dr. Christison states that he has given two measured drachms
of Laudanum by injection, without produeing more than usual somnolency; a
quantity which, if Örfila's Statement were correct, would probably prove fatal.

We apply medicines to the rectum sometimes with the view of alleviating dis-
ease of this or of neighbouring organs (as of the uterus, bladder, prostate gland,
&c.;) at other times in order to irritate the rectum, and, on the principle of coun-
ter-irritation, to relieve distant parts (as the head;) sometimes to produce alvine
evacuations, or to dissolve hardened fffices; occasionally, also, when we are pre-
cluded from applying our remedies to the stomach, on account of their unpleasant
taste and smell, the inability or indisposition of the patient to swallow, or the irri-
tability of the stomach; and, lastly, in order to destroy the small thread-worm
(ßsc.aris vermicularis.)

When the substances applied to the rectum are solid, we name them svpposi-
tories (suppositoria, from suppono, to put linder f) but when of a fluid nature, they
are termed elysters, lavements, or enemata.

Formerly suppositories were conical, or cylindrical, like a candle, and of vari¬
able size,—sometimes one or two inches long. They are now usually made glo-
bular, and of small size. They are employed to evacuate the bowels; to irritate
the rectum, and thereby to relieve affections of distant Organs; but more com-
monly to act as local agents in affections of the rectum, bladder, uterus, prostate
gland, Urethra, &c. I have frequently employed with great advantage a mixture
of Opium and Soap, to prevent the pain of priapism during the night, in gonor-
rhoea. (For some remarks on Suppositories, by Dr. Osborne, see Lond. Med.
Gaz., March, 6, 1840.)

Clysters or lavem.ents require to be considered under several points of view:
first, in reference to the material of which they are made, and which must vary
with the object for which these remedies are employed; secondly, with respect to
the quantity of liquid used, and which will depend on the age of the patient. The
average quantity for an adult is about twelve or sixteen ounces; and I believe that
it is rarely proper to use more than this. I am quite sure that the practice of
introducing several pints of fluid into the large intestines, with the view of ex¬
citing alvine evacuations, is bad. In the first place it often provokes the contrac-
iion of the gut, by which the injection is immediately returned; and, secondly,
repeated distention diminishes the susceptibility of the part, so that the ordinary
accumulation of fajcal matter no longer acts as a sufficient Stimulus. Mr. Salmon
(Praclical Essay on Prolapsus of the Rectum, p. 24. Lond. 1831.) has related
a case of this kind, wbere the patient had nearly lost all power of relieving the
bowels, except by enemata or purgatives, and had produced dilatation of the rec¬
tum, in consequence of having been in the habit of introducing into the intestine
two quarts of gruel twice every day. A newly-born infant requires about one
fiuid-ounce; a child of one to five years, from three to four ounces; and a youth
from ten to fifteen, from six to eight fluid-ounces. Thirdly, the inipulse with
which the fluid ought to be thrown up, deserves attention. If too much force be
used, the sudden dilatation of the gut may bring on spasmodic action of its lower
part, by which the clyster will be returned. Fourthly, the instrumenta by which
the injection is effected, require notice. The common pipe and bladder are too
well known to require description. I am inclined to think that the most conve-
nient, safe, and useful apparatus, is the elastic bottle and tube. Any quantity of
liquid, however small, may be thrown up with the greatest ease, and without any
danger of the impulse being too great. Its application is exceedingly convenient;
a lusty person, by placing one foot on a stool or chair, may easily apply it with¬
out assistance; and its price is very moderate. Another form of enema apparatus



OF THE PARTS TO WHICH MEDICINES ARE APPLIED. 161

is a narrow water-proof tube, holding about a pint of liquid, about four f'eet long,
narrower at one end, which is furnished with a common injecting pipe, and about
two and a half inches in diameter at the other. The fluid being placed in the
tube, the pipe is introduced into the rectum, and the apparatus held in a perpen-
dicular direction, by which the fluid is propelled into the gutby its own gravity.
This apparatus, although very simple, appears to me to be less convenient for
common use than the elastic bottle, and not to be well adapted for the adminis-
tration of amall quantities of fluids. In the shops are sold syringes, of various
forms, as enema apparatus.

Gaseous matters have been sometimes thrown into the rectum. Thus the in-
jection of common air has been proposed in ileus. (Edinburgh Medical and
Surgical Journal, vol. xvi.) Tobacco-smoke has sometimes been employed in
hernia: it is injected by a peculiaiiy constructed pair of bellows. Carbonic acid
gas has been used in ulceration of the rectum.

2. Mno-gcnital Membrane, «• Urelhro-vesical membrane. —Applications to the
Urethra are made only for local purposes; either in a solid form, as caustic or
medicated Bougies, or in that of a liquid, as an injection: the latter is easily ap¬
plied by a common syringe. Syringes of various kinds, for this purpose, are
sold by Messrs. Maw, of Aldersgate Street, London.

Injections are sometimes thrown into the bladder, but always for local pur¬
poses. The Operation is easily performed by attaching a catheter to an elastic
bottle.

b. Vagina-ulcro membrane. —Medicines are applied to the vagina and Uterus, to
produce local effects only. Thus injections are made to relieve vaginal dis-
charges, to excite the catamenia, &c. They are usually liquids, but the follow-
ing case, related by my friend, Dr. Clutterbuck, proves that gases are sometimes
employed. A lady, who had suffered a considerable time from some utcrinc
affection, and had derived no relicf from the treatment adopted, was advised to
consult a physician in Italy (Dr. Rossi.) After he had examined the condition
of the Uterus, he assured her there was no organic disease, but merely a conside¬
rable degree of irritation; for which he proposed to apply Carbonic Acid, as a
sedative. This was done by means of a pipe and tube, communicating with a
gasometer situated in another room. The patient obtained immediate relief, and
although she had been obliged to be carried to the doctor's house. on aecount of
the pain experienced in Walking, she left it in perfect ease. On her return to
England she had a relapse of the complaint, and applied to Dr. Clutterbuck
to know whether she could have the same remedy applied in London, in Order
to save her the necessity of returning to Italy.

3. Applications to the Scrous Mcmbränes.
a. Tunica vaginalis, —Irritating injections, such as Wine and Water, Solutions

of Metallic Salts, &c. are thrown into the cavity of the serous membrane of the
testicle in hydrocele, in order to excite inflammation and the subsequent adhesion
of the sides of the sac.

b. Peritoneum. —Injections have also been made into the peritoneal sac in
ascites, and in some cases with success. (Philo sophical Transactions for the
year 1744.) The practice, however, is very dangerous. Mr. Cooper (Diction-^
ary of Practica! Surgery, art. Paracenlesis.) has seen two fatal cases of it.

4. Applications to IJlcers, ffounds, and Absccsscs.
These are employed principally to excite local effects, and sometimes, though

rarely, to produce a constitutional affection. Thus it has been proposed to apply
Corrosive Sublimate to wounds, with the view of causing sahvation.

Vol. 1.—21
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5. Injection of Medicines into the Veins.
(Chirurgia infusoria; Ars clysmatica nova; Infusion of medicines.)

The history of this Operation is inseparably connected with that of Transfu¬
sion. The first experiments on infusion are said to have been performed in Ger-
many. 1 But the first scientific examination of the Operation was made by Sir
Christopher Wren. (Philosophical Transac.tions, for 1665; vol. i. p. 131.) His
example was followed by Boyle, Clarke, Henshaw, Lower, and others. 2

The partisans of this method of treatment assert, that when medicines are ad-
ministered by the stomach, their properties are more or less altered by the diges¬
tive powers of this viscus; and that by injecting medicines at once into the veins,
we avoid this influence. This Statement, however, is not accurate, since Drs.
Christison and Coindet have shown that some substances are decomposed even
in the blood, or at least that they cannot be recognised in this fluid. Farfher-
more, it has been proved that the effects are of the same general nature as when
medicines are applied to the skin or stomach: thus, Tartar Emetic occasions
vomiting, Senna purges, Opium stupifies, and so on. So that some of the sup-
posed advantages of this Operation have no real existence, while several objections
to it exist: such as the danger of introducing air into the veins, or of throwing in
too large a dose of the remedy (for a slight excess in some cases may prove fatal,)
or of the occurrence of phlebitis. These, then, are suffieient reasons for not re-
sorting to this practice, except on very urgent occasions; for example, to excite
speedy vomiting when the patient is unable to swallow. Köhler (mentioned by
Dieffenbach, who notices also several other analogous cases) preserved the life of
a soldier, in whose throat a piece of beef tendon was sticking, by throwing a So¬
lution of six grains of Tartar Emetic into a vein of the arm: vomiting was induced,
and the meat expelled. Meckel injected two grains of this Salt, dissolved in
water, into the veins of a woman, to restore suspended animation, from immer-
sion in water. Lastly, cold water has been injected into the umbilical vein in
cases of retained placenta. (Brit. and For. Med. Rev., Jan. 1837, and Jan.
1838.)

In some obstinate and dangerous diseases this Operation is admissible as a last
resource; for example, in cases of poisoning, in hydrophobia, in malignant Cho¬
lera, &c. As plethora appears to diminish absorption, it has been proposed to
throw Tepid Water into the venous System in cases of narcotic poisoning, and
thus to cause artificial plethora, in order to prevent the occurrence of the Symp¬
toms of poisoning by stopping absorption. Verniere found three grains of nux
vomica produced no effect when applied to a wound in a dog into whose veins
water had been thrown; and he asserts, that by the early use of aqueous injec-
tions we may prevent the development of contagious diseases. Magendie has
tried the effects of injecting tepid water into the veins in hydrophobia. The Ope¬
ration was first performed at the Hotel-Dieu, at Paris, in October, 1823: the con-
vulsions were stopped, but the patient died in a day or two afterwards. This
Operation has been several times repeated, and with the same results. In June,
1832, I tried it on a patient (afrlicted with this terrible disease) under the care of
the late Mr. Bennett, of the Commercial Eoad: the patient was a boy about nine
years of age; he was nearly insensible at the time I performed the Operation. I
threw in about one quart of tepid water without any obvious effect on the pulse:
no convulsions were subsequently observed, but the patient died in a few hours.
Saline Solutions were injected into the veins in malignant cholera, and often with
apparent advantage. Purgatives, Narcotics, &c. have been thrown into the veins
by different physiologists, and in most cases the effects observed were similar

1 See Paul Scheel's work, entitled " Die Transfusion des Bluts und Einspritzung der Jlrzneyen in die
Adern," Kopenhagen, 1802: Zweiter Band, 1803.

3 For farther Information on the history of this Operation, cnnsult Scheel's work. before quoted; also
Dieffenbach's essay. " veber die Transfusion des Bluts und die Infusion der Armem, 1833: or Marx's " Die
Lehre von den Giften," 1S27 and 1829.



PTIARMACOLOGICAL CLASSIFICATION. 1G3

to, though more powerful than, those produced when these agents were admin-
isteredby the stomach. To this Statement, however, the Oils are an exception;
for when injected into the veins in large quantities they interrupt the circulation,
and produce akind of asphyxia.

CHAPTER XI.— ON PHARMACOLOGICAL CLASSIFICATION.

In some works on Medical Botany, which contain figures of the plants em-
ployed in medioine, the authors have not followed any arrangement; in conse-
quence, I presume, of the impossibility of proeuring specimens in regulär Order.
This is the case in the foilowing works:—

W. Woodville, M. D. Medical Botany, 3 vols. 4to. London, 1790. A Supplement to the
Medical Botany, 4to. London, 1794. [In the second edition of this work, published in 1810,
the subjects were arranged aceording to their natural Orders.—The third edition, in 1839, by
Dr. Hooker and Mr. Spratt, was, in fact, the second edition wit.h a new title and an additional
volume.]

J. Bigelow, M. D. American Medical Botany, 3 vols. 8vo. Boston, 1817-18-20.
W. P. C. Barton, M. D. Vegetable Materia Medica of the United Slates, 2 vols. 4to.

Philadelphia, 1818.
J. Stepkenson, M. D. and J. M. Churchill, Medical Botany, 4 vols. 8vo. London, 1827-

31.—2nd ed. in 3 vols., by G. Burnett, 1834-36.
Flora Medica, 2 vols. 8vo. 1827.

The large number of substanees employed in the treatment of diseases renders
some arrangement of them almost absolutely necessary;—and I coneeive any
order of treating of them to be better than none.

Arrangements or classifications of medicines, like those of plants, 1 may be
divided into empirical and rational oues.

1. Empirical Arrangements.
These are independent of the nature of, and have no real relation or connexion

with, the substanees to be arranged. An alphabetical order, since it is founded
on names which are arbitrary, and have no relation to the bodies they are in-
tended to designate, is of this kind. Two advantages have been supposed to
be gained by its employment; firstly, a ready referenee to any paiticular sub-
stance; and, secondly, the avoidanee of errors committed by writers who adopt
other methods. But the first is more imaginary than real; for an index gives to
any mode of Classification every advantage derived from an alphabetical arrange¬
ment; and, as each substance is known by a variety of names, an index becomes
as necessary to an alphabetical, as to any other metliod. Like other classifica¬
tions this has its disadvantages, the most important of which are, that it brings
together substanees of the most incongruous natures, and separates those which
agree in most of their properties; and from its want of order, it distracts the
attention of the Student, and is, therefore, totally unfitted for an elementary
work.

The foilowing are some of the more important works in which medicines are
described in an alphabetical order:—

M. de la Beyrie and M. Goulin, Dictionnaire raisonne-universal de Malierc Medicale, t. viii.
Paris, 1773.

J. Rutly, Mat. Medica antiqua et nova, repurgata et illustrata. 4to. Rotterodami, 1775.
W. Lewis, an Expcrimental History of the Materia Medica, 4to. 1761.—4th edit. by Dr.

Aikin, 2 vols. 8vo. 1791.
Andrew Duman, jun., M. D. The Edinburgh New Dispensatory, llth ed. Edinburgh,

1826. Supplement to the above, 1829.
J. R. Coxe, M. D. The American Dispensatory. Philadelphia, 1806.
J. Thacher, M. D. The American New Dispensatory; Boston, 1810. 2d edit. 1813.
A. T. Thomson, M. D. The London Dispensatory. London, 1811. 9th ed. 1837.
J, A. Paris, M. D. Pharmacologia, 3rd ed. 1820. 8th edit. 1833. App. 1838.
W. Ainslie, M. D. Materia Indica, 2 vols. London, 1826.
W. T. Brande, A Manual of Pharmacy. London, 1825. 3rd ed. 1833.

Theorie Elementare de la Bottmiqiie, par A. P. Decandol. Paris, Idiä.
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A. Chewllier, A. Richard, and J. A. Guillemin, Dictionnaire des Drogues simples et. com-
posees; tom. v. Paris, 1827-9.

F. P. Dulk, Die Preussische Pharmakopoe, übersetzt und erläutert; 2te Aufl. 2 Th. 8vo.
Leipsig, 1830.

L. Martinet, Manuel de Therapeutique et de Matiere Medicale. Paris, 1828.
F. S. Ralier, Trailo elementaire de Matiere Medicale; tom. ii. Paris, 1829.
F. V. Merat et A. J. De Lens, Dictionnaire universel de Matiere Medicale et de Therapeu¬

tique Gönerale, t. vi. 1829-34.
L. W. Sachs and F. P. Dulk, Handwörterbuch der praktischen Arzneimittellehre. Königs-

berg,1830-37. 19 Lief. A.—St.
G. B. Wood, M. D. and F. Bache, M. D. The Dispensatory of the United States of Ame¬

rica, 1833. 3rd. edit. 1836. 4th edit. 1839.
Bacchmann, W. L. Handwörterbuch der praktischen Apothekerkunst, 2 Bde. Nürnberg,

1837.
J. Sieggatt, M. D. A Text Book of Matcria Mcdica and Therapeutics, 12mo. London,

1837.
A. Vre, M. D. A Practical Compendium of the Materia Mediea, with numerous Formulae

for the Treatment of Diseases of Infancy and Childhood. London, 1838.
E. Winkler, Vollständiges Real Lexicon der medicinisch-pharmaceutischen Naturgeschiete

und Rohwaarenkunde. Heft 1-7. 8vo. Leipzig, 1838-40.
W. T. Brande. A Dictionary of Materia Mediea and Practical Pharmacy. 8vo. Lond.

1839.

2. Rational Arrangements.

These have an actual relation with the bodies for which they are used, and are
the elassifications, properly so called. They are founded on the properties of
the substances treated of; eonsequently are as numerous as there are classes of
properties. Thus medieines may be arranged aecording to their

«. Sensible properties (colour, taste, and snaell.)
ß. Natural-historical properties (external form and strueture.)
y. Chemical properties.
S. Physiological effects.
i. Therapeutical properties.

«■■ Classification founded on the Sensible Qualities.
Classifications founded on the Colour, Taste, and Odour of plants are necessa-

rily very imperfect, owing to the impossibility of defining sensations. Moreover,
their use is very limited, in consequence of these properties having no necessary
relation to the medicinal powers. (See p. 113.) In the best executed arrange-
ments of this kind, the denominations of many of the classes, or Orders, are ob-
jectionable;—dissimilar bodies are brought together, and similar ones separated.

The following writers have offered the best examples of this mode of Classifi¬
cation: —

Jon. Osborne, M. D. On the Indications affbrded by the Sensible Qualities of Plants with
respect to their Medical Properties. Contained in the Transactions of the Association of Fel-
lows and Licentiates of the King's and Quecn's College of Physicians, vol. v, 1828.

A. F. A. Grecves. An Essay on the Varietics and Distinctions of Tastes and Smells, and
on the Arrangement of the Materia Mediea. [Published by Dr. Duncan, in bis Supplement
to the Edinburgh New Dispensatory. 1829.]
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I. INODOROUSANDINSIFID..

MR. GREEVES' CLASSIFICATION.
FAMILIE3. ORDERS.

( 1. Liquid ....
2. Soft .......
3. Hard ......

EXAMPLES.

1, Sivects .......... •{

II, Inodorous and sapid ---- ->

III. ÜDOROUäAND INSIFID.

3. jSlkalines.
4. Acids .....
5. Salines....
1. Fragrant..

IV. Odorousand sapid.

1. Sweets.

2. Bütcrs ......

3. Acidous .....■

4. Camphreous.

5. Spirituous.. .

• {■

■ftn.
12.13.

•-!4.
! 5-6.
17.

.......................... Water.
Pulverescent.............. Creta.
Unctuous................. White Wax.
Tough.................... Iron.
Brittle.................... Antimony.
Saccharine............... Sugar.
Amylaceous .............. Starch.
Mucous or unctuous...... Gum,
Faint..................... (,'astor oil.
Fnigous.................. Tamarinds.
Mawkish................. Etaterium.
Astringent................ Catechu and Alura.
Pure bitter................ Cluassia.
Austere................... Galls.
Styptic.................... Sulphate ofCopper,Acrid ..................... Colchicum.
Salino-amare............. Nitre.
.......................... Potash.
Pure acid................. Citric Acid.
Saccharo-acid ............. Orange juice.
Pure salt.................. Common Salt.
g weet .................... Yellow Wax.
Aromatic................. Baunder'B Wood.
Saccharine................ Honey.
Faint..................... Senn a.
Sweet-spicv ............... Caraway.
Mawkish................. Jalap.
Subastringent............. Rhubarb.
Bitter-spicy............... Cascai illa.
Sharp-bitter............... Aloes.
Auste re..
Subacrid ,
Acrid....

1. Camphreous aromatlcs.
2. Savoury...............
3. Terebinthinate.........
4. Camphreous .............. Camphor
1. Vinous................... Wine.
2........................... Alcohol.

Cinchona.
Ipecacuanha and
Copaiba. [Musk.
Aeetum.
Cloves.
Pepper.
Turpcntine.

lurray, Apparatus Medicamintim tarn simplicium quam proeparatorum et composi-
il. v, Göttinga:, 1776-89 :—post mortem auetor. edid. L. C. Althof, vol. vi. Göttin-

ß. Classifications fomidcd on natural-histoncalproperties.
By natural-historical properties, I mean those made use of in natural history.

They are principally external form and struetnre. In living beings we find that
peculiar strueture denominated organized. The struetnre called crystalline is
peculiar to mineral and other inorganized bodies.

1. Of Vegetables.

In the following works tlie vegctable substances eraployed in medicine are ar-
ranged aecording to their natural-historical properties:—

J. A. Mur
torum, vol.
gee, 1792.

A. P. De Gandolle, Essai sur les Proprietes Medicales dos Plantes, comparees avec leurs
Formes Exterieurs et leur Classification Naturelle, 1804, 2d ed. Paris, 1816-

A. Richard, Botanique Mridicale. Paris, 1823.
P. J. Smyttere, Phytologie-pharmaceutiquc et Medicale. Paris, 1829.
J. H. Dierbach, Abhandlung über die Arzneikräfte der Pflanzen verglichen mit ihrer struc-

tur und ihren chemischen Bestandtheilen. Lemgo, 1831.
T. F. L. Nee.s von Esenbeck und C. N. Ebermaier, Handbuch der mediciniseh-pharmaecu-

tischen Botanik. Düsseldorf, 3 Th. 1830-32,

2. Of Atimals.

The animal substances used in medicine are arranged in natural-historical
order in the following works:—

J. F. Brandt und J. T. C. Ratzeburg, Medizinische Zoologie oder, getreue Darstellung und
Beschreibung der Thiere. die in der Arzneimittellehre in Betracht kommen in systematischer
Folge herausgegeben. Berlin, 2 B'le. 1827-33.
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F. L. Geiger, Handbuch der Pharmacie, S te» B J . 2« H te . Heidelberg, 1829.
John Stephenson, M. D„ Medical Zoology and Mineralogy. Lond. 1832.
Dr. T. W. C. Martins, Lehrbuch der pharmaceutiseben Zoologie. Stuttgart, 1838.

3. Of Vegetables and Jinimals.

Both the vegelable and animal materia medioa are arranged aocording to the
natural System in the following works:—

J. J. f'irey, Histoire Naturelle des Medicamens. Paris, 1820.
A. L. A. Fee, Cours d'Histoire Naturelle pharmaccutique, t. ii. Paris, 1828.
A. Richard, Elemens d'Histoire Naturelle Medicale, t. iii. Paris, 1831-35.
J. Johnstone, M. D. A Therapeutic Arrangement and Syllabus of Materia Medica. 12mo.

London, 1835.
E. Soubeiran, Nonveau Traue de Pharmacie theorique et pratique, t. ii. Paris, 1836. 2" ie

öd. 1840.

As in the subsequent part of this work the vegetable and animal substances
used in medicine will be arranged in natural-historical order, it will be unneces-
sary here to offer any examples illustrative of it. I have preferred this mode of
arrangement principally on account of the great difficulties attending any other
method, especially that founded on the effects of medicines.

4. Minerals.

I am unaequainted with any natural-historical arrangement of the inorganized
substances of the materia medica; that is, of an arrangement founded on the ex-
ternal forms and structure of these bodies. Most writers who have followed the
natural System in their descriptions of vegetable and animal medicines, have
adopted a chemical Classification for the inorganized medicinal substances; a mode
of proceeding which I shall follow in this work. In the following works on mi-
nerals a natural-historical Classification is adopted:—

F. Mohs, Treatise on Mineralogy, translated by W. Haidinger. 3 vols. Edinburg, 1825.
Roheit Allan, Manual of Mineralogy. Edinb. 1834.
Modern crystallographers' arrangc crystalline forrns in six groups called Systems, each of

which comprehends all those forms having axes equal in number, in length, and in direction.
These six Systems may be eonveniently arranged in tvvo classes.

CLASSIFICATION OF CRYSTALS.

CIiASS X.
Characters. — Geometrie; Three reetangular and equal axes. Optical; Refraction single.

Thermotic ; Expansion by heat equal in all dircctions.

. [CT* As the refraction of this class is single, the crystals present no rings when tested by
polarized light.

SYSTEM 1.-THE HEGULAH SYSTEM.

(Tessular System, Mohs: Octohedral System, Miller. Telrahedric, Cabic, Equal-membered, or Equalaxed
System.)

Characters. —Those of the class.
Forms. —The homohedral forms of this System are seven; namely, the Regulär Octohedron,

the Hexahedron or Cubc, the Dodecahedron, the Ikosiletrahedron, the Trialcisociohedron, the
Telrakishexahcdron, and the Hexakisoctohedron. The hemihedral forms are five; namely,

» For farther details the reader is referred to the following works:—
1. Elemente der kryataltographie, nebst einer tabellarischen Uebersicht der Mineralien nach den hrystaUformen,

von Gustav Rose. Zweite Auflage. Berlin, 1833. [A French translation of the flrst edition was published
in Paris, 1834.

2. A Treatise on Crystallography, by W. H. Miller, M. A. F. R. S &c. Cambridge, 1839.
3. A System of Crystallography, with its application to Mineralogy, by John Joseph Griffln. Glasgow, 1841.
4. JUncyclopoidia Metropolitana, art. Crystallography, by Mr. ßrooke.
5. Tabille über die natüralichen Abtheilungen derverschiedenea Crystaläzationssysteme. Nach Prof. C. S.

Weiss, für Vorlesungen zusammengestellt und durch Figuren arläutert von Dr. J. T. C. Ratzeburg.
6. Le Regne Mineral rameni aux Mähodes de l'Histoire Naturelle, par L A. Necker, tome 2. Paris, 1835,
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the Hemioctohedron or Tetrahedron, the Heini üositelrahedron or Pyramidal Tetrahedron,
the Hemilriakisoctohedron, the Hemihexaltisoctohedron, and the Hemiletrakishexadron,

Fig. 22. Fig. 23. Fig. 24.

Octohedron. Dodecaliedron.

Examples. —The following substances belong to this system:-
Bismuth.
Copper.
Gold.
Iron.
Lead.
Mercury.

Platinum.
Silver.
Diamond.
Phosphorus.
Sal Amrnoniac.
Chloride of Sodium.

Fig. 25.

Hemioctohedron or
Tetra hcdron.

Cliloride of Silver.
Bromide of Potassiurr
Iodide of Potassium.
Arsenious Acid.
Alum.

CX.ASS II.
Characters. — Geometrie; Not three reetangular and equal axes. Optical ,- Refraotion

double. Thermotic; Expansion not equal in all directions.
O* As the refraction of this class is double, the crystals present, in certain directions, rings

when tested by polarized light.

SYSTEM 2,-SaüABB PHISMATIC SYSTEM.

(Pyramidal System, JVfc/js,and Miller. The 2- and 1-axed System, Kose. The 4-membered System.)
Characters. — Geometrie; Axes three, reetangular; only two equal. Optieal; Refraction

double in all directions except one, (one axis of double refraction.) Thermotic ; Expansion
equal in two reetangular directions; but uncqual to those in the tbird reetangular direction.

Q33 As the crystals of this System have only one axis of double refraction, they present a
Single System of rings, intersected by a cross, when tested by polarized light. (See
figs. 29 and 30.)

Forms. —To this System belong the Oetahedron wilh a Square base, and the [Right] Square
Prism.

Fig. 26. Fig. 27. Fig. 28.

Square Octohedron. Square Prism. Combi nation of the
Octohedron and Prism.

ExAMPLES.—the following substances belong to this System :—■
Calomel. | Bicyanide of Mercury. | Ferrocyanide of Fotassium.

SYSTEM 3.-BHOMBOHBDH1C SYSTEM.
(Rhombohedral System, Miller. The 3& 1-axed System, Rose)

Characters. — Geometrie; Axes four; three equal to one another, and placed in one plane,
crossing at angles of 60°; the fourth axis differs from the others in length, and is placed per-
pendicular to all of them. Optical; Refraction double in all directions except one, (one axis
of double refraction.) Thermotic; Expansion equal in the directions of the three equal axes,
but unequal to that ofthose in the direction of the fourth axis.

äLT As the crystals of this System, like those of the preceding system, have only one axis
of double refraction, they present a Single system of rings, intersected by a cross,
when teeted by polarized light, as in Calcarcous Spar. (See figs. 29 and 30.)
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Single System ofrings seen by looking through a slice of Calcareous Spar (cut penpen-
dicular to the axis of the crystal) placed helween two plates of Tourmaline {cut
parallel to the axis of the crystal.)

Fig. 29. Fig. 30.

.. -'.ff i^f gif"mn

Fig. 29 is seen when the plane of the axis of the Calcareous Spar is parallel or porpendicular to the plane
of polarization.

A, ß, C, and D, are the arma of the black cross.
Fig. 30 is seen when the Calcareous Spar is turned 45° to the preceding positions.

Forms. —To this System belong the Hexagondodecahedron, the Rhombohedron (freqaently
called a Rhomboid) or Hemidodccahedron, the Hexagonal Priem, and the Hemididodecahe-
dron or Scalenohedron.

Fig. 31. Fig. 32. Fig. 33. Fig. 34.

Rhonibolicdrnn. Hexagonal
Tri sin.

Combination of the
Rhombohedron with

the Hexagonal Prisin.

Examples. —The following substances belong to this System:-

Scalenohedron.

Antimony.
Arsenicum.
Plumbago.
Ice.

Cinnabar.
Chloride of Calcium.
Calcareous Spar.
Cabonate of Iron.

Carbonate of Zinc.
Dolomite.
Nitrate of Soda.
Hydrate of Magnesia.

STTSTEHE 4.-HI6HT PRISBE-ÄTIC SVSTBBE.
(Prismatic System, Miller. The i&-l-axed System, Rose. —The 2-&-2-memberedSystem.)

Chakacters. — Geometrie; Axes three, reetangular, all of different lengtbs. Optica/; Re¬
fraction double in all directions except two (two axes of double refraction.) Thermotie;
Expansion relatively unequal in the dircetions of all the axes.

üJ° As the crystals of this System have two axes of double refraction, a double System of
rings, intersected by bands, is seen when they are tested by polarized light. (See
figs. 35 and 36.)

Double System of rings seen by looking through a slice of Nitre (cut perpendicularly to
the axis of the crystal) placed between two plates of Tourmaline {cut parallel to the
axis of the crystal.)
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ipen-
(cut

Fig. 35. Fig. 36.

M
Ik,,, "ll1"......mn<fi^'BlliiiiiniBuniiiiii«1̂

Fig. 35 is eeen when the plane of the avis of Nitre is parallel nr pr;i-pend,cnl;ir to the plane or polariza-
tion.—Fig. 3ü is seen when the Nitre is turnet! 45o to eilhor of these planes.

Forms. —To this systcm belono; the Octohedron with a Rectangular base, the Right
Rectangular Prism, the Octohedron with a Rhombic base, and the Right Rhombic
Prism.

Fig. 37. Fig. 3S. Fig. 39. Fig. 40.

plane

ently
cahe-

: Rc-
otic ;

jm of
(See

•lyto
o the

Octohedron with a Rec¬
tangular base.

Kxamples. —The followin^ substances belong to this system

Right Rectangular
Prism.

Octohedron with a
Rhombic base.

I ortine.
Sulphur (native.)
Pyrolusite (Biuoxide of Manga-

nese.)
White Antimony (Sesq.uioxide.)
Bichloride of Mercury.
Chloride of Barium.
Sesquisulphuret of Autimony.
Orpiment,

Carbonate of Lead.
Carbonate of Baryta.
Carbonate of Ammooia.
Arragonite.
Sulphate of Potash.
Sulphate of Magnesia.
Sulphate nf Zinc.
Sulphate of Baryta.
Sulphate of Strontian.

Right. Rhombic
Prism.

Bisulpiiate of Pula-h.
Nitrate of Silver.
Nitrate of Potash.
Bitartrate of Potash.
Rochelle Salt.
Emetic Tartar.
Citric Acid.
Morphia.

SYSTEM 5.-OBLIQITS PHISMü'riC SYSTEM.
(The2-&-l-membered System, Rose.)

Ciuracters. — Geometrie; Axes three, all unequal; (wo of them out one another obliquely,
and are perpendieular to the third. Oplir.al; Refraction double in all directions except two
(two axes of double refraction.) Thermotic; Expansion, in the direction of the axes, relatively
unequal.

0^7= As the crystals of this, like those of the preceding System, have two axes of double
refraction, a double System of rings, interseeted by bands, is seen, when they are
tested by polarized light.

Forms.— To this syslem belong tlie Oblique O'tohedron witk a Reclangular base, the Ob¬
lique Rectangular Prism, the Oblique Octohedron with a Rhombic base, and the Oblique
Rhombic Prism. Mr. Brooke {Encyclopmdia Metripolilana, art. CrystaUography.) refers the
Right Oblique-angled Prism to this group.

Fig. 41. Fig. 43. Fig. 43. Fig. 44.

Oblique Octohedron
wilh a Rectangu¬
lar base.

Vol. I.— 22

Oblique Rectangular
Prism.

Oblique Octohedron
with a Rhombic

base.
Oblique Rhombic

Prism.
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Examples. —The following substances belong to this system :-
Sulphur (by slow cooling.)
Realgar.
Red Antimony.
Carbonate of Soda.
Trona (Sesquicarbonate of

Soda.)
Eicarbonate of Potash.
Sulpliate of Soda.

SYSTEM G..

Solphate of Iron.
Solphate of Lime.
Ciilorate of Potash.
Phosphate of Soda.
Borax (Tincal.)
Acetate of Soda.
Acetate of Copper.
Acetate of Zinc.

Acetate of Lead.
Binacetate of Copper.
Tartaric Acid.
Oxalic Acid.
Sogar.
Crystals from oil of Cubebs.

■DOÜBtY-OBHaTO PRISMATIC SYSTEM.
(The l-fc-l-membered System, Rose.)

Characteristics. — Geometrie; Axes three, all uneqnal, and oblique.-angular to one ano'her.
Optical; Refraetion double in all directions except two (two axes of double refraction.) Ther-
motic; Expansion in the direction of the axes relatively unequal.

0^7= The crystals of this system present a double System of rings, intersected by bands,
when they are tested by polarized ligbt.

Forms. —To this system belong the Doubly Oblique Octohedron and the Doubly Oblique
Prism.

Fig. 45. Fig. 46.

Doubiy-Oblique Octohedron. Doubiy-Oblique Prism.

Examples. -The following substances belong to this System :—-
Boracic Acid. Solpliate of Cirlchonia.
Nitrate of Bismuth. Gallic Acid.
Solpliate of Copper.

1. Artifioial Method of Linn;eus. —This appears to me the best place for
noticing those pharmacological works in which the Linnaean artificial method of
arranging plants is followed.

Car. A. Linne, Materia Medica, ed. 4». curante J. C. D. Schrebero. Lipsias et Erlangse,
1782.

P.J. Bergius, Materia Medica e Regno vegetabili, 2 tom. ed. 2nda. Stockholmias, 1782.
P. L. Geiger, Handbuch der Pharmacie, 3 lte. Aufl. 2 B de- Heidelberg, 1830.

2. METHODS FOÜNDED ON THE PARTS OF ORGANIZED BEINGS EMPLOYED. ----III SOttlC
works the vegetable and animal substances employed in raedicine are classified
aecording to the parts used; as barks, roots, seeds, secretions, &c.

jR. A. Vogel, Historia Materias Medica;. Lndg. Batav. and Lipsiae, 1758.
C. Aiston, M. D. Lectures on the Materia Medica, 2 vols. London, 1770.
J. C. Ebermaier, M. D. Taschenbuch der Pharmacie. Leipzig, 1809.
JV. J. B. G. Guibourt, Histoire abregee des Drogues simples, 2de ed. Paris, 1826; 3me

ed. 1836.
Dr. F. Goebel and Dr. G. Kunze, Pharrnaeeutische Waarenkunde. Eisenach, 1827-29.
Dr. T. W. C. Martius, Gruodriss der Pharmakognosie des Pflanzenreiches. Erlano-en,

1832.

y. Classifications founded on the Chemical Constitiients.
The difficulties attending the analysis of organized substances present a great

obstacle to the formation of a chemical Classification. Most of the writers who

have attempted an arrangement of this kind are Germans.
Donald Monro, A Treatise on Medical and Pharmaceutical Chymistry, and the Materia

Medica, 3 vols. London, 1788.
C. H. Pf uff, System der Materia Medica nach chemischen Principien mit Rücksicht auf. d.

sinnl. Merkmale und d. Heilverhaltnisse der Arzneimittel. Leipzig, 7 Bde, 1808-24.
F. A. C. Gren: Handbuch der Pharmaeologie, 3te Aufl. herausgegeben von Bernhardt und

Buchholz, 2 Bde. Halle u. Berlin, 1813.
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F. G. Poigtels, Vollständ. System der Arzneimittellehre, herausgegeben von Kühn, 4 Bde.
Leipzig, 1816-17.

C. W. Hufeland, Conspectus Material Medicce, Berolini, 1816, ed. 2. 1820;—ed. 3, 1828.
G.'W.'Schwartze, Pharmacologische Tabellen, oder systematische Arzneimittellehre in tabel¬

larischer Form. Leipzig, 1819-25. 2 Aufl. fol. 1833.
G. A. Richter, Ausführliche Arzneimittellehre. Handbuch für prakt. Aerztc. 5 Bde. u . 1.

Suppl. 1826-32.
L, A. Kraus, Wissenschaftliche Uebersicht der gesammtcn Heilmittellehre. Götting. 1831.

As an example of a chemical Classification I shall select Schwartze's, and must
refer the reader to the late Dr. Duncan's (jun.) Edinburgh Dispensatory, llth
ed. p. 172, for Pfaff's chemical Classification of the vegetable materia medica.

SCHWARTZ'S CLASSIFICATION.
Div, Div. Div.

1. Aqua communis 8. Extractiva amara 15. Alcalina
2. Gummosa, mucilagi- 9. Adstringentia seu 16. Salina

nosa Tannica 17. Metallica
3. Farjnosa, amylacea 10. iEtlierea-uleosa 18. Corpora simplicia, solida
4. Gelatinosa 11. Resinosa nun metallica
5. Albuminosa 12. Narcotica 19. Kalia sulphurata
6. Saccharin a 13. Spirituosa 20. Sapoiies.
7. Pinguia-oleosa 14. Acida

It will be observed that the author has not ahvays
properties of medicjnes; since some of thcm refer par
these agents on the body. The nomeneluture is not
cinss is called " Metallica," as if it alone cont'ained
fiftcen and sixteen also contain thcm. Again, soinc o
conlain snbstanccs whose effects are most dissimilar ;
are placed in separate divisions.

founded his divisions on the chemical
tly or wholly to the efleets produced by
ahvays perfect: thus, his seventeenth

mctallic substances; vvhercas divisions
f the divisions, for example " Resinosa,"
white substances of analogous Operation

h Classifications founded on the Physiologieal Effects of Mcdicines.
As the ultimate objeet of all our inquiries into the materia medica is to obtain

a knowledge of the mode of Operation of medical substances, it follows, that the
most desirable and useful, because the most practical, Classification of these
agents, would be that founded on the similarity of their effects. But so many
difficulties exist in the way of producing such an arrangement—so much remains
yet to be determined with respect to the nature of the modifications impressed
on the organized tissues by the infiuence of medicines—that it must be evident
to every one who attentively studies the subjeet, that in the present State of our
knowledge no such Classification can be satisfactorily effected.

Physiological classificatious are variously formed. Those that I am acquainted
with may be reduced to six groups, or classes. Thus, they may be formed:—

1. According to the General Quality of the Effects.
2. According to Brunonian Prineiples.
3. According to the Doctrinc of Contra-Stimulus.
4. According to the Doctrine of Broussais.
5. According to Chemico-Physiological Prineiples.
6. According to the Part affeeted.

1. According to the General Quality of the Effects.
These arrangements are founded on the nature, quality, or general characler

of the efiects; as in the following works:—
W. Cullen, M. D. Treatise of the Materia Medica. Edinburgh, 1789.
R. Pearson, M. D. A Practical Synopsis of the Materia Alirnentaria and Materia Medica.

London, 1808.
C. I. A. Schwügue, Traite de Matiere Medicale, 2 tom. Paris, 1818.
J. Arnemann, Chirurgische Arzneimittellehre, 6 te Aufl. von A. Kraus. 1818.
3. Arnemann, Praktische Arzneimittellehre, 6te Aufl. von L. A. Kraue. 1819.
T. Yovng, M. D. An Introduetion to Medical Literature, art. Pharmaeology, 2d edit. 1823.
J. B. G. Barbier, Traite Elementaire de Matiere Medicale, 2" dl! e"d. 3 tom. Paris, 1824 ;—

4« cd. 1837.
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N. Chapman, M. D. Elements of Therapeulics and Materia Medica,4th edit. Philadelphia,
1835.

Dr. Nuttall, Lancet, 1825-6, vol. ix. p. 578.
H. M. Edwards, and P. Favasseur, M. D. Manuel de Matiere Medicale. Paris, 1826.—

English Translation, by Davis, 1831.
C, Svndelin, Handbuch der speciellen Heilmittellehre, 2 B de. 3 te Aufl. 1833.
John Murray, M. D. A System of Materia Medica and Pharmacy, 5th edit. Edinburgh,

1628.
A. Duncan, M. D. Physiological Classification of the Materia Medica. In the Supplement

to the Edinburgh New Dispensatory, llth edit. 1829.
J. Wendt, Praktische Materia Medica. Breslau, 1830. 2' e Aufl. 1833.
F. Foy, Cours de Pharmacologie, 2 torn. Paris, 1831.
A. T. Thomson, M D. Elements of Materia Medica and Therapeulics, 2 vols. 1832;—2d

ed. in 1 vol. 1835.
E. S. and K. D, Schroff', Arzneimittellehre und Receptirkunde. Wien. 1833.
A. Trousseau. et H. l'idoitx, Traite de Thefapealique. Paris, l" r tom. 1836; 2» d torn. 1™

part. 1837; 2" part. 1839.-2« ed. 1841.
C. Cr. Mitgeherlich, Lehrbuch der Arzneimittellehre. Ire Bd. lta Ab!. Berlin, 1837.

As examples of tbis kind of Classification, I subjoin those of Dr. Duncan and
Sundelin:—

DR. DUNCAN'S PHYSIOLOGICAL CLASSIFICATION OF THE
MATERIA MEDICA.

External Agents act,
I. By nourishing the body....................................ALIMENTA.

(a) Drink ,,................ Potüs.
When they act. medicinally ................................................ Diluentia.

(b) Food...................Cm.
When they act medicinally................................................ ükmulcentia.

II. By evacuatirm......................,.......................EVACUANTIA.
(a) By the skin irisensibiy ...................................................... Diapiiorktica.

-----------------seneibly........................................................ Siujorifica.
(6) By the mueous membrane

Of the nostrils............................................................... Ekrhina.
Of the Iungs................................................................ Expectorantia.
Of the stornach...................,.......................................... Emetica.
Of the intestines............................................................ Catjiartica.
Of the uterus................................................................ Emmenaqoqa.

(c) By glandulär secretion
The kidneys................................................................. Dictretica.
The salivary glands........................................................ Sialogoqa.

III. By exdting the vital powers ................................ STIMULANTIA.
(a) Chiefiy of the parts to vvhicb they are applied............TOPiCA.

Applied externally
Causing redness............................................. ............ Rubefacientia.
------------serous secretion..........,......................................... Vkskjantia.
------------ purulent secretion................................................. SirppüRA.NTiA.

Administered intemally.
Condimenta when alitnptitary

When acting medicinally................................................. CaR.hinativa.
(b) Ofthe system generally............................... GENERA LIA.

(a) Obscurely, biit rnore durably........................... PERMANBNTIA.
Producing no im mediale nbviouseffect....................................... Toniga.
Constricting hbres and coagnlatfng fluide.................................... Asiringentia.

(b) Moreevidentty, but less durably................„......TllANSlTOIUA.
Acting on the nrganic funetions............................................. Calefacientia.
Acting on the mental fuetions.............................................. Inkbriamtia.

IV. By depressintr the vital powers............................... DEPRIMENTIA.
Acting on the organic funetions................................................ Refrigerantia,
Acting on the mental funetions................................................. Nakcotica.

V. By chemical influenae on the fluids........................... CHEMICA.
Acidifying..................................................................... Acida.
Alkalizing.................................................................... Alkalina.

Ä very cursory examination of the substances placed by the author under
each ofthe above classes will satisfy the most superficial observer, that this Clas¬
sification does not, in a large number of instances, effect that which it proposes
to do; namely, to arrange together 4t substances 'aecording to the effects which
they producein a state of health." For example, under the head of Diaphore-
tics and Sudorifics we have Mustard, Copaiva, Opium, Ipecacuanha, Alcohol,
Antimony, Ammonia, and Mercury; among Narcotics are Opium, Nux vomica,
Foxglove, SafFron, and Colchicum; in the class Sialogogues we have Horsera-
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dish, Tobacco, and Mercury. Now, no one will pretend to affirm that the sub-
stances thus grouped together operate in an analogous manner on the System, or
that their effects are similar.

SUNDELIN'S CLASSIFICATION.

A. Agents which lessen VI-

TALITY, AND WI1ICH ARE
AIMPTED FOR AN ABNOR¬
MAL AUGMENTATION OF IT.

I. Adynamic Agents adopted for
genuine hyperstkenia.
a. Agents diminrshing the

blood and fluids.
1. Blood-letting.
2. Antiphlogistic Pur-

gatives.
6. Adynamic agents in a

strict eense,—Tempe-
rants.

c. Agents which abstract
heat.

II. Relaxants adapted for abnor¬
mal tension of fihrr.s and for
augmented irritability and

a. Oleaginous substances.
l. MucilaginoiiB, Amylace-

ous, and Albuininous
substances.

c. Saccharine substances.

B. ALTERATIVB AGENTS
ADAPTED FOR AN ALTERA¬
TION OF V1TALITY.

ResolventS adopted for an altera-
tion of Vitality front material
caus es.

a. Solvents.
b. Absorbents.
c. Liquefacientg.
tu. Irritant resolvents.
e. Strengthening resolvents.

1, Excitants.
2. Tonics.

II. Evacuants adapted for Reten¬
tions.

a. Emelics.
b. Purgatives,
c. EmmenagOgues.
d. Diuretics.
e. Diaphoretics.
/. Diapboretico-diuretics, or

the so-called purifiers of
the blood.

g. Cutaneous irritants.
A. Anthelmintics

IIT. Aiteratives adapted for altered
Sensibility and Irritability.
a. Narcotics adapted for hy.

persesthesis and convul-
sability.
1. Depressing agenta.
2. Excitants.
3. Resolvents.
4. Aerius.
5. Bitter poisons.
6. Metallic substances.

C. Agents which Augment
VITALITY, AND ARE ADAPT¬
ED FOR APPARENTLY OR
ACTUALLY LESSENED VITA¬
LITY.

I. Irritants adapted for torpid de-
bilit.y.

a. Resolvents.
b. Drastics.
c. Acrids.

Strengthening Agents adapted
for true debility.
a. Animating, analeptics.
b. Exciling - animating

agents.
c. Exciting - strengthen¬

ing agents.
1. Carminatives.
2. Aromatic herbs.
'.}. Powerful Excitants.
4. Baisami es.
5. Irritatitig Excitants.
G. Empyreumatic agents,
7. Spices
8. Exciting irritants.

d. Tonics.
1. Cnnsolidating agents.
2. Tonic Bitters.
3. Astringents.
4. Antiseptica.
5. Exciling Tonics.

2. Mccording to Brunonian Principles.
Some physicians have classified the articles of the Materia Medica in accord-

ance with Brunonian principles. I have already mentioned that Brown regarded
all medicines as stimulants; that is, as agents causing excitement. But he sup-
posed some of them to produce less excitement than is requisite for health; and,
therefore, tobe the remedies for sthenic diathesis: hence they were termed Debili-
tating or Jlntisthenic. On the other hand, some agents give more excitement than
suits the healthy State; and are, therefore, the remedies for the asthenic diathesis.
These he called Slimulant or Sthenic. (The Works of Dr. John Brown, vol.
ii. p. 205. 1804.) The following pharmacological works are bascd on Bruno¬
nian principles: 1—

Versuch einer einfachen practischen Arzneimittellehre. Wien. 1797.
Pharmacopceia Browniana, oder Handbuch der einfachsten und wirksamsten Heilmittel,

mit klinischen Bemerkungen im Geiste der geläuterten neuen Arzneilehre. Stuttgart, 1798.
J. S. Frank, Versuch einer theoretisch-praktischen Arzneimittellehre nach den Princtpicn

der Erregungstheorie. Erlangen, 1809.
C. F. Oberreich, Umriss einer Arzneimittellehre nach den Grundsätzen der Erregung«,

theorie. Leipzig:, 1803.
J, J. Chortet, Traite de Pharmacologie, basöe sur Ia theorie de Brown. Paris, 1806.

i Encyxlopädisches Wörterbuch der medicinischen Wisfenshaften, 3 Bd. art. Arxneimittelhhre.

i
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F. Wurzer, Grundriss der Arzneimittellehre. Leipzig-, 1S08.
J. H. Müller, Handbuch der Lebens-und Arzneimittellehre. Leipzig, 1809.
/. A. Neurohr, Versuch einer einfachen praktischen Arzneimittellehre. Zweite Aufl.

Heidelberg-, 1811.
K. Schöne, Praktische Arzneimittellehre für Aertze und VVundärze nach den Grundsätzen

der Erregungstheorie. 2d Bde. Berlin, 1815.

3. jlccording to the Doctrine of Contra-Stimulus.
I have already (see p. 142.) given a sketch of this doctrine, as well as an out¬

line of the Classification adopted in the following work:—
G. Gincomini, Traltato niosofico-sperimentale dei Soccorsi Terapcutici, 4 vols. 8vo. Pa-

dova, 1833-36.

Andral, (Biet, de Med. et de Chirurg, praliq. art. Contre-Stimulant.) who
quotes Fanzago, Tommasini, and Gozzi, says, that the Italians divide medicines
into two classes, dynamics and irritants. The first comprehends those agents
which augment or depress excitability, — stimulants and contra-stimulants; the
second includes mechanical and chemical agents.

4. According to the Doctrine of Broussais.
The followers of Broussais, the founder of what the French denominate the

Neiv Medical Doctrine, or Physiological Mediane, consider all medicines to be
either stimulants or debilitants. When a stimulant is applied to the organ
affected, it is termed a direct stimulant; but when applied to a part more or less
distant from that affected, it is termed a revulsive, or sometimes an indirect
debilitant. Hence medicines are divided into debilitants, direct stimulants, and
revulsives. This is the plan adopted in the following work:—

L. J. Begin, Traite de Therapcutique, rödige d'apres les prineipes de la nouvelle Doctrine
Medicale, t. ii. Paris, 1825.

5. Jlccording to Chemico-Physiological Principles.
Anöther mode of classifying medicines is on chemico-physiological principles;

or to use the phrase of Dr. Osann, (Encyclop. Worterb. d. med. Wissenschaften.)
"on the ehemico-therapeutical basis of natural philosophy." This method has
been adopted in the following works:—

K. F. Burdach, System der Arzneimittellehre, 1807-9. 3 Bde. 2te Aufl. 1817-19. Leipzig.
C. H. C. Bischoff, Die Lehre von den ehemischen Heilmitteln, oder Handbuch der Arznei¬

mittellehre. 3 Bde. 1825-31. Bonn.— [I have given a sketch of this Classification in the Lon¬
don Medical Gazette, vol. xvii. p. 164,]

W. Grabau, M. D., Chemisch-physiologisches System der Pharmakodynamik. 1 er Theil
Kiel, 1837. 3« Theil Kiel, 1838.

6. Jlccording to the Part affected.
Another mode of classifying medicines is to arrange them aecording to the par-

tic.ular strueture or organ which they äfftet; as into medicines acting speeifi-
cally on the nervous System; medicines acting speeifieally on the vascular System,
and so on. Some authors have formed their prineipal divisions, or classes of
medicines, from the parts acted on, and their Orders from the nature or quality
of the effect. The following writers have founded their classifications on the
particular Organs affected by medicines:—

J. L. Alibert, Nouveaux Elemens de Therapeutique et de Matiere Medicale, 5me e"d. 3 t.
Paris, 1826.— [I have given a sketch of this Classification in the London Medical Gazette, vol.
xvii. p. 165.]

Dr. Granville, Medical and Physical Journal, for April, 1822, vol. xlvii.
J. Ebcrle, M. D., A Treatise on Materia Medica and Therapeutics, 2d ed. Philadelphia,

1824;—3d edit. 1825.
Ph. F. W. Vogt, Lehrbuch der Pharmakodynamik. 2 Bde 2te Aufl. 1828;—3te Aufl. 1832.
Dr. Michaelis, Encyclopädisches Wörterbuch der Medicinischen Wissenshaften. Art. Arz¬

neimittel. Berlin, 1829.



CLASSIFICATION FOUNDED ON THERAPEUTICAL PROPERTIES. in

EBERLE'S CLASSIFICATION.

A.—Medicinea that act spe- f
cifieally on the intes¬
tinal canal, or upon
morhific matter lodged
in it................... L

B.—Medicines whose action
is principally directed ,
t.o the muscular syr
tem...................

C.—Medicines that act spe-
cifically on the uterine
System.................

D.—Medicines that act spe-
cifically on the nervous
system.................

E.—Medicines whose action
is principally manifest-
ed in the circulatory
system.................

F.—Medicines acting speci-
rically upon the organs

G.—Medicines that act spe-
cificalfy upon the respi¬
ratory organs..........

I. Medicines that excite discharges from the
alimentary canal.......................

II. Medicines calculated to destroy or counter-
act the influence of morhific substances
lodged in the alimentary canal..........

I. Medicines calculated to correct certain
morbid conditiona of the system, hy
acting on the tonicity of the muscular
fibre....................................

II. Medicines calculated to correct certain mor¬
bid states of the system, by acting on the
contractility of the muscular fibre.......

I. Medicines calculated to promote the men-
strual discharge........................

II. Medicines calculated to increase the partu-
rient eftbrts of the womb................

I. Medicines that lessen the sensibility and
irritabitity of the nervous system.......

II. Medicines that increase and equalize the
nervous energy.........................

Eme tieft.
Carthartics.
Anthelrnintics.
Antacids.

■Astriugents.

Emmenagogues.

Abortiva.

Narcotics.

Antispasmodics,

I. Medicines that increase the action of the ) Stimulants
he-art and arteries....................... )

I. Medicines that act on the cuta-J
neous exhalents............1 Topical

II. Medicines that increase the action of the
urinary organs..........................

III. Medicines that alter the State of the urinary
secretion...............................

IV. Medicines that promote the secretory action
of the sali vary glands...................

I. Medicines calculated to increase the mucous
secretion in the bronchia, and to promote
its discharge......».....................

II. Medicines whose action is truly topical.....

Piaphoretics.
Epiapastica.
Errhines.
Emollients.
Diuretics.

Antilithics.

Sialagogues.

. Expectorants.
lnhalations.
Emollients.
Escharotica.

VOGTS CLASSIFICATION.
Vogt makes three classes of medicines: the first including those agents which specially

affect the sensibility of the body, the second containing those which alter the irritability of
the system, and the third embracäng those agents which influence what he calls the Vegetation
of the body—that is, the organic functions; namely, nutrition and reproduction.

Class 1, Medicines ope-
rating specially on the
nervous system, and
partictllarly used as
nervous agents .......

Class 2. Medicines opc-
rating specially on ir¬
ritable life ...........

Class 3. Medicines ope-
rating specially on the
vegetative [organic]
system, and which are
■particularly used in
diseases of Vegetation
[nutrition and repro¬
duction!.............

ORDERS.
Medicines which limif. the

vital raanifestation of the
nervous system {Narco-
tica) .....................

Medicines which exalt and
strengthen the vital nia-
nifestations of the ner¬
vous system {Nervina)...

. Weakening {Antiphlogistica,)
Medicines which heighten

and strengthen the vital
manifestations of the irri¬
table system.............

Medicines operating spe- ]
cially on the eecreting and J
exereting system......... |

Medicines which specially
operate on the formative
process ..................

DIVISIONS.

1. Opium and its allies.
j 2. Nux Vomica, and medicines simi-
j lar to it.
4 3. Hydrocyanic Acid, and vegetables

ailied to it.
^ 4. Belladonna, and medicines similar

to it.
1. Nervinia volatilia (Ammonia,

Musk, &c.)
2. Nervino - alterantia antispasmo¬

dics (Ipecacuanha, Copper, Zinc,
Bismut.li &c.)

i the Neutral öalts, Cold, &c.
1. Excitantia volatilia (as Camphor,

Mints, &.c.)
2. Tonica.
3. Antiseptica (Acids, Chiorine, &c.)
1. Heat.
2. Gummi-Resinosa, Balsam ica, and

Resinosa.
3. Resolventia (Acrids, Mercury,

Antimony, Sulphur, Alkalis,
Iodine, &c.)

1. Aromata (Pepper, Pyrethrum,
Natmegs, &c.)

2. Nuirientia.

f. Classifications foundcd on Therapcutical Propcrties.
The curative and remedial powers of medicines are not absolute and constant,

but relative and conditional; so that we have no substance which, under every
circumstance, is a remedy for a particular disease. This will explain why no
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modern author has attempted to classify remedies according to their therapeutical
properties. Such a Classification, if attempted, must be an arrangement of dis¬
eases, and an enumeration of the medicines which experience had found fre-
quently, though not invariably, beneficial for each. On this principle, an' Index
of Diseases and of Eemedies according to the opinions of the ancient Greeks,
Latins, and Arabs, has been given in the following work:—

J. Rutty, M. D., Materia Medica anüqua et nova, repurgata et illustrata, 4to. Rottero¬
dami, 1775.

Strictly speaking, therefore, there are no substances to which the term Spe-
cifics (specißca qualitaiiva, Hufeland 1) can be properly applied. Yet it cannot
be denied that there are many medicines which are particularly appropriated to
the eure of certain diseases, or to the relief of parlicular Symptoms; experience
having shown that they more frequently give relief than other agents. As ex-
amples I may refer to the use of Mercury in Syphilis, Sulphate of Quinia in
ague, Arsenious Acid in lepra, Sulphur in the itch, and Hydrocyanic Acid in
vomiting. Moreover, I cannot admit that any satisfactory explanation has yet
been given of the modus medendi of many of these agents. The relief obtained
in constipation by the use of Senna, and in pain by that of Opium, is explicable
by reference to the known physiological efiects of these substances. But the
benefit procured in venereal diseases by Mercury, in ague by Sulphate of Quinia,
&c. cannot be aecounted for by reference to any known physiological eflects
which these substances produce, and our use of them, therefore, is, at present,
empirical. It cannot, however, be donbted that had we a more intimate acquain-
tance with, and precise knowledge of, the action of remedies, the therapeutical
properties of medicines would ho longer appear incomprehensible and mys-
terious.

Though no systematic therapeutical Classification has, to my knowledge, been
attempted by modern authors, yet in some recent works several therapeutical
classes have been admttted; especially in the following: —

F. Foy, M. D„ Cours de Pharmaeologie, 2 tomes. Paris, 1831.—[His class of Specifica
includes Antisyphilitics,Antipsorics, Febrifuges or Anüperiodics, Antiscrofalousmedicines,
and Anlhelmintics.]

J. H. Dierbach, M. D. Die neuesten Entdeckungen in der Materia ?.ledica. 2te Ausg. 1er
Band. Heidelberg und Leipzig, 1837.

CHAPTER XIL—ON THE PHYSIOLOGICAL CLASSES OF MEDICINES.

I have already (p. 167.) expressed my opinion that, in the present state of our
knowledge, a physiological Classification of medicines cannot be satisfactorily
effected. It is principally on this ground that 1 have thought it advisable, in the
following pages, not to follow any attempted arrangement of this kind in de-
scribing the substances used in medicine. It, however, appears to me advisable
to precede the aecount of medicines individually, by some notice of the more
important groups which they form when arranged on physiological principles.

Medicines may be arranged physiologically on two principles;—according to
the parts or organs which they affect, or according to the nature or quality of the
action which they set up. But to the exclusive adoption of either principle,
obstacles almost insurmountable oppose themselves. These mainly arise from
the difficulty experienced in discriminating between the primary and secondary
effects of medicines.

In a Classification of medicines according to the parts or organs affected, it
would be found, I suspect, that four-fifths of our Materia Medica might be placed
in one class, under the denomination of medicines aflecting the nervous sj'stem
(cerebral, true spinal, and ganglionic Systems; 3) while in a Classification strictly

1 Lehrbuch der allgemeinen Heilkunde, S. 194. 2te Aufl. Jena, ]S30.
5 See some remarks on the therapeutics of these Systems, in Dr. Marshan HalTs work On the Diseases and

Vemngements of the .Yervotts System, pp. 3«, 113, and 129.
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founded on the nature or quality of the action wliich they induce, moat of our
medicines would belong to the class of aiteratives. 1

Class 1. Medicamenta Cerebro-sppnantia. — Cerebro-
spinants.

(Narcotics, Snctorum.)
Definition. —Medicines which produce or prevent sleep, or which affect the

intellectual functions, Sensation, or the irritability of the muscular fibres, I deno-
minate Cerebrospinalis, because they affect the functions of the cerebro-spinal
system (cerebral and true spinal Systems of Dr. Marshall Hall.)

Physiological Effects. —The only essential physiological property which
these agents possess in common, is that of specifically affecting the cerebro-spinal
system. In other respects they present a considerable diversity of Operation,—
though they are so mutually related that we cannot with propriety place them
in separate classes.

Cerebro-spinants differ among themsclves with regard to both their topical and reraote
effects. The topical effect of Opium is that of a vcry slight benumbing agent; Aeonite
causes numbness and tingling; Conia occasions local paralysis; Tobacco, Foxglove, &c.
operate on the alimentary canal as acrids; Alcohol and the Metallic Ccrebro-spinants are
eanstics. In their remote effects we observe the same want of uniformity. Alcohol renders
the pulse fuller and more frequent; while Foxglove reduces its power and frequcncy. Opium
causes constipation, while Tobacco relaxes the bowels. Lastly, in the modifications occa-
sioned in the functions of the cerebral and spinal system, we observe an equal diversity of
Operation.

Considered with regard to their effects on the cerebro-spinal system, these
agents may be arranged in ten Orders, as follows:—

Order 1. Convolsives (Telanics.) Agents which augment the irritability of the muscular
fibre, and in large doses occasion convulsions. —This order includes Strychnia, Brucia, and all
substances which contain one or both of these alkalis; as Nux Vomica, St. Ignatius's Bean,
Snake-wood, (lignum colubrinum,) tlie Upas Tieute, and probably the Tanghin poison. These
agents are principally employed in torpid or paralytic conditions of the muscular System,
under regulations whieh will be pointed out hcreafter.

Order 2. Paralysers. Agents which cause paralysis of voluniary motion, and lassen the
irritability of the muscular fibres. —This order contains Conia, an alkali procured from Hem-
lock; and which, considered physiologically, would appear to be the remedy for augmented
irritability of the muscles, as in Tetanus and Hydrophobia.

Order 3. Bemumbers. Agents which cause topical numbness [paralysis of the sentient
uefvesl] and muscular weakness. —Monkshood, and its alkali Aconitina, occasion numbness
and tingling in the parts to which they are applied. They give rise to a feeling analogous to
that produced, on the return of Sensation, alter the removal of pressure upon a nerve, and
which is commonly denotninated "pins and needles." VVhcn swallowed, they also occasion
muscular weakness. As they diminish feeling, they are adapted for the relief of neuralgia.

Order 4. Convülsive Stupefacients, acting rapidly and suddenly, (Epileptifacients?)
Agents which cause sudden loss of intellect, Sensation, and wlition, and usually occasion con¬
vulsions. —This order ineludes Hydrocyanic Acid, the Cyanides of Potassium and Zinc, Bitter
Almonds and their Volatile Oil, and the Cherry-laurel and its Volatile Oil and Distilled Water.
The nareotic gases (Carbonic Aeid, Sulphuretted Hydrogen, &c.) when inhaled, belong to this
order. In eelerity of effect, and rapidity with which they prove fatal, no agents execed, and
few equal, the poisons of this order. Tbe sudden loss of Sensation and of consciousness, with
violent convulsions, which are the charactcristic effects ofthia order, constitute also the essen¬
tial Symptoms of an epileptie paroxysm: they also sometimes oecur from the loss of large
quanlitiesof blood. The analogy between these thrce conditions (i. e. hydrocyanic poisoning,
epilepsy, and the effect of hemorrhage) is farther shown by the fact that the Symptoms of all
are relieved by Ammonia. As therapeutical agents, hydrocyanic aeid and its allies prove
excccdingly uscful in certain painful afibetions of the stomach, unaecompanied by inflam.
mation.

OEDER 5. CONVULSIVES WHICH CAUSE DELIRIUM FOLLOWED BY SLEEP OR STUPOR»

Agents which, in moderate doses, act as cardiaco-vascular stimulants, and exhilarale;

i Medicines may augment, lesscn, or alter vital action. See p. 140.
Vol. 1—23
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in excessive doses cause confusion of head and impaired volition, followed by delirium,
convulsions, and insensibility. —This order was contrived to include Camphor.

Order 6. Paralyzing, pupil-contracting Stupefacients (Narcotics; Apoplectifa-
cients ?) Agents which lessenfeeling, and the irritability of the muscular fibres, and
cause conlraction of the pupils, and paralysis of voluntary motion, and sleep or Stupor.
■—Opium and its alkali Morphia constitute the type of this Order, to which, probably,
Laetucarium also belongs. In small doses they usually excite the vaseular System,
check the mucous secretions of the alimentary canal, and promote sweating. In larger
doses they lessen Sensation, diminish the irritability of the muscular fibre (when fatal
doses have been taken actual paralysis preeedes death,) cause contraction of the pupils,
and occasion sleep or Stupor. The apopleetic condition thus induced is denominated
narcoüsm. In therapeutics, these agents are used—

a. To check profuse mucous secretion of the gastro-intestinal membrane.
b. To promote sweating.
c. To diminish augmented irritability of the muscular System (spasm or convulsion.)

When thus used they are termed antispasmodics.
d. To relieve pain. In this case they are called anodynes (from <*, privitive, and

«ft/v», pain,) or paregorics (from 7ra.f>,yoptu, to soothe or alleviate.)
e. To procure sleep. When thus used they are denominated hypnotics (ubiwiiw,

from «sw, sleep,) or soporifics (from sopor, a deep sleep, and facio, I make.)

Order 7. Inebriating, paralyzing Stupefacients (Inebriants; Intoxicants.)
Agents which produce a peculiar disorder of the inteüect, called inebriation or intoxi-
cation, impair volition, and, when used in excess, occasion paralysis of voluntary motion,
and Stupor- —Alcohol, Wine, and Ether, belong to this Order, which is closely allied to
the preceding one. The agents composing it are remarkable for their exciting influenee
over the cardiaco-vascular System, and for the peculiar form of intellectual disorder
which they occasion, but which varies somewhat in different persons. By long-conti-
nued use, alcohol gives rise to the disease termed delirium tremens, which is character-
ized by wakefulness, delirium, and tremor. The substances of this group are employed
in medicine principally as excitants and stimulants.

«. Protoxide of Nitrogen should, perhaps, eonstitute a subdivision of this order.
When inhaled it causes exhilaration, temporary delirium, and blueness of the
lips. Stupor is sometimes produced by it.

ß. Indian Iiemp {Cannabis indica) should form either another subdivision, or, per¬
haps, a distinct order. It causes a very agreeable kind of delirium, augmented
appetite, venereal excitement, and impaired volition, followed by insensibility,
du ring which the patient retains any position in which he may be placed. Its
effects, therefore, simulate catalepsy.' (CJataleptifacient ?)

Order 8. Delirifacients 2 which Dilate the Pupii, and Paralyze the Throat.
Agents which cause dilatation ofpupil, obscurity ofvision, dysphagia, aphonia, and deli¬
rium, terminaling in Stupor. —Belladonna, Stramonium, and Hyoscyamus, belong to this
order. They cause dilatation of pupii, obscurity ofvision or actual blindness, dryness of
the throat, difficulty or entire lossof power of deglutition, aphonia or difficult articulation,
weak pulse, fainting, and delirium, followed by sopor or lethargy. Convulsions are not
constant. These effects have been compared to the Symptoms of hydrophobia. Spastno-
dic difficulty of breathing, and angina pectoris, have been alleviated by these agents.
Belladonna is empioyed to dilate the pupii, and to ailay neuralgic pain.

Order 9. Nauseating, cardiaco-vascul\r Sedatives, which occasion Trembling
and Weakness of MtiscLES and Confusion of Intellect. — Agents which produce
nausea, sometimes vomiting and purging, weakness and irregularity of pulse, syncope,
impaired vision, giddiness, and confusion of ideas. Paralysis, convulsions, delirium,
and Stupor, are occasional Symptoms. Foxglove and Tobacco belong to this group.

Order 10. Metallic Cerebro-spinants. Metallic substances having a local che-
mical action, and which qffect the functions of the true spinal System. —This order is a
very heterogeneous one, and admits of several subdivisions.

1 On the Preparations of the Indian Hewp, or Ounjah {Cannabis indica,) their Effects on the Jinimal System in
Health, and their Utility in the Trcutment of Tetanus and other Canvuhive Disorders. By W. B. O'Shaugh-
pessy, M. D. Calcutla, 1839.

5 From delirium and facio, I make.
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a. Plumbeous Cerebro-spinants. The preparations of Lead occasion colic and
paralysis. From their constringing effects on the capillary vessels they have
been termed astringents.

ß. Manganesic Cerebro-spinants. —According to Dr. Coupar (British Annais of
Medicine, Jan. 13th, 1837, p. 41.) they occasion paraplegia without colic or
trernor.

y. Mercurial Cerebro-spinants. —By long-continued use, in small doses, mercu-
rials occasion paralytio tremor (trernor mercurialis,) and ultimately convul-
sive agitation of the limbs. (Choreafacients?)

■f. Antispasmodic Metallic Cereero spinants. —This group includes the Prepara¬
tions of Arsenic, Bismuth, Copper, Silver, and Zinc. Their influence over
the true spinal System is shown by their remedial influenae in epilepsy and
chorea (whence their denomination of antispasmodics,~) as well as by the
cramps or convulslons or paralysis which they occasion when taken in poi-
sonous doses. In small doses they sometimes eure ague and other periodical
maladies, and have, in consequence, been termed tonics. This group cor-
responds very nearly to that called by Vogt [Lehrbuch der Pharmakodyna¬
mik. Bd. 1. S. 269. 2* Aufl. Giessen, 1828.) nervino-alterantia. Arsenic,
when swallowed in an excessive dose, sometimes occasions narcotism.

Locality and Qüality of the Action or Cerebro-spinants.' —Those cere¬
bro-spinants which occasion lesions of the mental funetions, of sensibility, or of
volition, or which prevent or produce sleep, affect the cerebrum or cerebellurn.

These lesions put on a great variety of forma. Mania, delirium, inebriation, erroneous
pereeptions or judgments, and Stupor or coma, are morbid conditions of the mental facul-
ties. Pain, numbness, tingling, loss of feeling, spectra, impatience of light, impaired
vision, amaurosis, &c. are disordered conditions of sensibility. Paralysis (cerebral) of
voluntary motion is a lesion of volition, one of the cerebral funetions.

Those cerebro-spinants which either augment or lesseti the irritability of mus-
cles, affect the true spinal System.

Spasm or convulsion is the result of an augmentation of the irritability of muscles. If
the influence of the true spinal marrow over the muscles be destroyed, the muscles are
no longer irritable. This State which may be denominated spinal paralysis, or paralysis
of irritability, must not be confounded witli cerebral paralysis, or paralysis of voluntary
motion. (See Dr. HalPs paper on this subjeet in the Medico-Chirurg. Trans, vol. xxii.
[vol. iv. N. S.] p. 191.)

Mr. Grainger (Observations on the Slructure and Functions of the Spinal Cord.
Lond. 1837.) Iias shown that the centre of the true spinal System is the gray matter of
the true medulla oblongata and medulla spinalis. From this centre proeeed the ineident
excitor and the reflex motor nerves.

The affection of either the cerebral or true spinal Systems induced by cerebro-
spinants, may be primary or secondary; for these two Systems are so mutually
related, and have such an influence over each other, that if one be disordered,
the other readily becomes implicated.

Thus convulsions arise from a lesion of the true spinal System ; yel it is well known that
they freqaently attend diseases of the eneephalon, The " cause," observes Dr. Hall, " ap-
pears to be either Irritation or counter-pressurc : the former may act through the medium of
the nerves distributed to tbo membranes,—as the recurrent of the trifacial of Arnold,—as in
epilepsy induced by a spicula of bone ; the latter is illustrated by the ease of meningitis, by
Dr. Äbercrombie, in which the anterior fontanelle became prominent; pressure upon it in¬
duced convulsion." (On the Diseases and Derangement of the Nervous System, p. 97. Lond.
1841.) On the other band, affbetions of the true spinal System may induee lesion of the
cerebral faculties. Thus convulsion may, by stopping respiration, cause coma.

Attempts have been made to localize more precisely the action of cerebro-
spinants, but without much success. Thus Flourens 1 says that Opium acts spe-
cifically on the cerebral lobes; that Belladonna, in a limited dose, affects the
tubercula quadrigemina, and in a larger dose the cerebral lobes also; that Alcohol,
in a limited dose, acts exelusively on the cerebellurn, but in a larger quäntity, it

» Recherrkes ezpirime ntalcs sur les rroprietes et les Functions du Systeme Neroeux äans les Muimauxvertebrcs,
pp 254, -258, 361, aad 262. Paris, t824.
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affects also neighbouring parts; and, lastly, (hat Nux Vomica more particularly
affects the mednlla oblongata.

It cannot be doubted, that most of the peeuliarities wbich attend the Operation of individual
cerebro-spinants arisc from different parts of the nervous centres being unequally affected by
different agents.

Great difficulty attends all attempts made to ascertain the nature of the changes
which cerebro-spinants induce in the nervous centres. This arises, in part, from
the fact, that similar Symptoms attend dissimilar affections of these parts.

Thus coma may be induced by compression of the eerebrum, or by loss of blood. Delirium
may arise from Irritation of the eerebrum, or from loss of blood. Convulsions may be pro-
duced by irritation, or lesion of the mcdulla oblongata and spinalis, or by loss of blood. Para-
lysis may arise from lesion of the encepbalon, destruetive injury of the medulla oblongata or
spinalis, and loss of blood.

Alterations in the quantity or quality of the blood supplied to the different
parts of the cerebral and true spinal Systems, are probably the primary causes of
the changes which cerebro-spinants induce in the condition of the funetions of
these Systems. By long-continued use of these agents, slight chemical changes
may, perhaps, be induced in the nervous tissue (see p. 121.)

Augmented arterial action, or venous eongestion, sometimes attends the Operation of cere¬
bro-spinants. Flourens (Op. cit.) declares that Opium, Belladonna, Alcohol,and Nux Vomica,
give rise to phenomena resembling those which attend mechanieal lesions of the parts on
which he asserts these agents operate (see above;) and farthermore he states, that in birds it
is possible to observe, through the cranium, changes of colour [some alterations in the vascu-
]ar condition of the parts] which these agents effeet in the brain.

Cause of Death. —In general, the immediate cause of death, in cases of poi-
soning by the cerebro-spinants, is an impediment to respiration or circulation.
Thus, the process of respiration may be stopped by a paralytic or a spasmodic
eondition of the respiratory muscles, or by closure of the larynx; and the circu¬
lation of blood may cease in consequence of paralysis of the heart. These are
obvious and readily understood causes of death. But in some cases the cerebro-
spinants appear to destroy life in some other way. Thus, Hydrocyanic Acid
injeeted into the veins kills within a few seconds, without stopping the action of
the heart, which continues to beat for some minutes after the ehest has been laid
open. Now in such cases, it appears to me, that the death is too rapid to be
fairly ascribable to the stoppage of respiration,—nor can it be referred to cessa-
tion of the heart's action.

a. Paralysis of the muscles of respiration. —In some cases the respiratory muscles do not
reeeive their proper supply of nervous energy, in consequence of which respiration is per-
formed with increasing difficulty, until, ultimatcly, asphyxia is produced. The faiiure of the
excito-motor power, in these instances, arises from the action of the poison on the true spinal
System. 1 This kind of death is eaused by Opium, and sometimes by Diluted Hydrocyanic
Acid. If the body be opened immediately after death, the heart is found beating, oftentimes
with considcrable force, and for some minutes, These are the cases in which it has been
proposed to prolong lifo by artificial respiration until the effeet of the poison has passed off.
The proposition is not supported merely by its ingeniousness and plausibility, but by expe-
rience. The following is a case in point, related by Mr. Whateley, and quoted by Dr. Chris-
tison -.—(Treaiise on Poisons, p. 680. 3d. ed.) A middle-aged man swallowed half an ounce of
crude Opium, and soon became lethargic. He was roused from this state by appropriate re-
medies, and bis surgeon left him; but, the poison not having been suffieiently discharged, he

• Dr. Marshiül Hall (On the Diseases and Dcrtmgements of the Nervous System, p. 63) gives the following
Table of the System op the Respiratory Nerves.

III. The Motors.
1- The Spinal Accessory,
2. The Intercostal,
3. The Diaphrajrmatic,
4. The Lower Spinal, &c.

I. The Exeitors. II. The Centre.
1. The Trifacial, öS
S. The Pneumogastric,
3. The Spinal, §3

=Pc
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feil again into a state of Stupor; and when the surgeon relurned, he found the face pale, cold,
and deadly, the ups black, the eyclids mofionless, su as to reraain in any position in wliich
they were plaeed, the pulse very sraall and irregulär, and the respiration quite extinct. The
ehest was immediatcly inflated by artißeial rneans; and, when this had been persevered in for
seven minutes, expiratiun beeame aecompanied vvith a croak, whioh was gradually increased
in strength tili natural breathing was established; emetics were then given, and the patient
eventually recovered. Another most interesting case of recovery from poisoning by Opium,
by artificial respiration, has been detailed by Mr. Howship. (Medico-Chirurgical Transite-
tions, vol. xx. p. 86.) I have several times restored animals apparcntly dead, from the use of
Hydroeyanic Acid, meroly by keeping up artificial respiration ; and Sir Benjamin Brodie has
done the same vvith animals apparently killed by the Oil of Bitter Almonds.

ß. Convulsions or spasrn of the respiratory muscles. —Another cause of death brought on by
cerebro-spinants is spasm of the respiratory muscles, whercby the funetion of the respiration
is stopped, and asphyxia produced. In such cases the reflex action is augmented. We have
an example of this mode of Operation in death by Stryclmia, Brucia, and the substanecs con.
taining these alkaloids.

y. Closure of the larynx. —When an attempt is made lo inspire pure Carbonie Acid, as well
as some other gases, the larynx spasmodically closes, and death results from asphyxia. In a
case of complete insensibility from intoxication related by Mr. Sampson, (Medico-Clär. Trans.
vol. xx. p. 46.) the comatose State was thought to arise, not from apoplexy, " but from torpor
of the brain, in consequence of that organ being imporfcctly supplied wilh blood not duly
oxygenated; for the sbrill tone and extreme dlfficulty of respiration showcd the existence of
collapse of the glotlis, and imperfect transmission of air into the lungs, which might be ac-
counted for by a paralyzed state of the eighth pair of nerves and reeurient branches." Tra-
chcotomy was performed, and with complete success ; in about half an hour the respiration
was regulär and easy through the wound. 1

iT. Paralysis of the heart. — In some instances the immediale cause of death appears to be
paralysis of the heart; for the heart ceases to beat befbre respiration has stopped,—as when
the Alcoholic Extract of Aconite is applied to wounds in dogs. If the ehest be opened, the
heart does not contract as usual when irritated by a needle. The infusion of Tobacco appears
to kill dogs and cats by paralyzing the heart. In the case of poisons acting in this way, it
has been proposed to stimulate the heart by siight galvanie shocks, in order to avert the fatal
termination. Even aeupuneture has been advised, if the patient appeared in artieulo mortis.
Bretonneau (Bayle, Travaux Therapeutiques, t. i. p. 432.) has repeatedly punetured the brain,
heart, lungs, and stomach of young dogs, without the leust inconvenience; and Carraro 2 has
successfülly tried this practice on animals in a state of asphyxia.

Active Principles. —A consiclerable number of the vegetable cerebro-spinants
owe the whole or part of their activity to an organic alkaU. The cerebro-spi¬
nants belonging to the Almond tribe yield hydroeyanic acid. Lastly, volalile oil
is, in some cerebro-spinants, the active principle.

1. Organic or Vegetable Alkalis; or the Alkaloids. —These substanecs are pecnliar to
vegetables. As the Juices of the plants in which they reside are acid, it is evident that the
vegetable alkalis must exist in them in the form of salts. The method of extracting them is
not uniform; but for the most part they may be procured by boiling the substanecs contain-
ing them in water aeidulated with hydrochloric acid, and neutralizing the filtered decoction
with ammonia, Urne, or magnesia, by which the organic alkali is preeipitated, and is to be
subsequently purified, wliich is usually effecled by dissolving it repeatedly in alcohol.

Most of the organic alkalis are solid, inodorous, and crystallizable; e.g. Morphia and Cin-
chonia. Some are pulverulent, as Veratria. Conia is liquid at ordinary temperatures, volatile,
and highly odorous. All are combustible. They have an alkaline reaction on vegetable
colouring matter, and unite with aeids to form salts ; but their saturating power is very low

i Dr. Marshall Hall (op.supracit.p. 280) desiguates this Operation as " one of l\w>most splendid achievemenls
of modern eurgery." He considers the case to have been one of " paralysis of the pneumo-gastric nerve and
of the dilator muscles of the larynx;" and that the same condition oecurs, not only in intoxication. bot pro-
bably in other cases of coma, as in that of apoplexy, of epilepsy, from opium, &c. He gives the following

I. The Excitor.
The Superior Laryngeal.

Table op the Closure of tue Larynx.
II. Ccntre. Tit. The Motor.

0 H The Inferior Laryngeal orRecurrent.

^ Hl

■jExperiemes stir des auimaux asphyxics et ramencs ä U vic par Vacupuncturc du eceur, in Bayle, op, eil. t. j.
p. 195.
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(i. e. their atomic weights are very high.) The alkalis with which we are best acquainted
are only slightly soluble in water; but, in general, they readily dissoive in boiling alcohol,
and some of them separate in a crystalline State from this liquid as it cools. Their taste is
for the most part bitter; that of some is also aerid. Tannie acid unites with them to form
tannates, which usually are very slightly soluble only in water. Hence the infusion of galls
(which ccntains this acid) is employed for detecting the alkaloids, and as an antidote in poi-
soning by them. Iodic acid, in excess, preeipitates several of them; but is deeomposed by
Morphia, iodine being set free. Concentrated nitrie acid reddens Morphia and Brucia, and
gives a yellow tinge to Narcotina; but a green one to Aricina. Bichloride of Mercury pre¬
eipitates the hydrochlorates of some of theso alkaloids, forming, with them, double salts.
The sulphates, nitrates, hydrochlorates, and acetates of the alkaloids, are generally soluble in
water. Ammonia and Magnesia decompose their Solutions, and preeipitate the alkaloid.
Carbazotic acid causes yellow preeipitates with Solutions of Quinia, Cinehonia, Brucia, Strych-
nia, Codeia, and Oxycanthina; but not with Morphia, Narcotina, Veratria, Solanina, Conia,
and Emelina. (See Mr. Kemp's paper in the London Medical Gazette, for April 24, 1840.)
If chlorine gas be passed through a Solution of Disulphate of Quinia, and Ammonia be subse-
quently added, an emerald-green liquor is obtained. If Morphia, in the place of the Quinia,
be similarly treated, a dark-brown eolour results. (Dr. Meeson [by mistake printed Roper,]
in London Medical Gazette, vol. xi. p. 320.)

The constituents of all the organic alkalis, are carbon, hydrogen, nitrogen, and oxygen. In
each equivalent of the alkali there is only one equivalent of nitrogen.

The organic alkalis operate powerfully on the animal eeonomy. Some of them are energe-
tic cerebro-spinants ; as Morphia and Strychnia ; some are acrids; as Veratria; while others
are tonic, as Quinia and Cinehonia.

2. Hydrocyanic Acid. —The properties of this acid will be described in a subsequent part
of this work. Though readily obtained from the bitter almond, and other substances of that
tribe, it does not exist in them ready formed; but is produced by the mutual reaction of
amygdalin, emulsin, and water.

3. Volatile Oil. —The general properties of the volatile oils will be described under the
head of Stimulants. Tobacco and Hops owe part of their medicinal properties to volatile oil.
Camphor may be regarded as a concrete volatile oil.

Class 2. Stimulantia. — Stimulants.
(Excitants; Incitants; Calefacients.)

Definition. —An agent which increases the vital activity of an organ is termed
a stimulant (from Stimulus, a goad or spur,) or some time an incitant (from in-
cito, to incite or spur on,) or excilant. Those which, by exciting the nervous
and vasculav Systems, affect all the organs or funetions, are termed general sti¬
mulants; while others, which influence one or two organs only, are called local
stimulants. Those which excite the parts to which they are applied are deno-
minated irritants.

The distinetion to be miide between the vital Stimuli and the medicinal agents ealled sti¬
mulants (special Stimuli,) has been already pointed out. (See p. 141.)

Physiologicai. Effects. —Most stimulants are odorous,—many of them, indeed,
powerfully so. Their taste is warm, acrid, and pungent. Swallowed in mode¬
rate quantities, they give rise to a Sensation of warmth in the stomach, expel
gaseous matters, and assist digestion. In larger quantities, they excite thirst,
and often give rise to nausea or vomiting. Many of them increase the force and
frequency of the heart's action, and promote the warmth of the surface of the
body.

Stimulants produce their effects through the agency of the nervous System (i. e.
the true spinal and ganglionic Systems) by a reflex action. Many of them be-
come absorbed, and have been recognised in the blood and secretions.

They are closely related to some other classes, especially to cerebro-spinants,
tonics, and evacuants. Thus, Alcohol and Etiler are, at the same time, stimu¬
lant and narcotie; Myrrh, Cascarilla, and the Ferruginous Compounds, possess
both stimulant and tonic qualities; lastly, several of the stimulants are sudoriiic,
diuretic, emmenagogue, &c.

The division of stimulants into groups, founded on the parts or organs which
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they respectively affect, lias beeil already noticed. (See p. 141.) I shall here
arrange them into five Orders, founded partly 011 their chemical properties, and
partly on their physiological effects.

Order 1. Condimentary Stimulants.— This order contains those stirnulants whioh
are employed as condiments. Tliey contam a volatile oil, to which they owe their reme¬
dial and condimentary uses. The action of rnany of them is principally limited to the
alimentary tube. Tliey form the three sub-orders, or groups, as follows:—

«.. This group, called by Dr. Duncan (Supplement to the Edinburgh Dispensatory, p.
229.) volatile pungent Stimuli, contains the alliaceous and siliquose stimulants. The allia-
ceous stimulants are Garlic, the Onion, and the Leek, which are obtained frorn the natural
order Lüiacem. The siliquose stimulants are Mustard, Horse-radish, Scurvy-grass, and
Cardamine, which are procured frorn C'ruciferm. Most of the substances composing this
group contain, or yield, an acrid volatile oil (composed of carbon, hydrogen, nilrogen,
oxygen, and sulphur,) to which they owe their medicinal qualities. Several of them are
employed as condiments. In medicine, we use Mustard as a rubefacient and emetic;
Horse-radish as a masticatory; and Garlic as a stimulating expectorant. Frorn their
beneficial effects in scurvy, the substances of this group liave been denominated anti-
scorbutics.

ß. This group contains the labiale and umbelliferous stimulants. Several of tbe aro-
matic plants of the natural order Labiatm are used in cookery as pot lierbs, or as sweel or
savoury herbs; and the carminative fruit of several Umbelliferous plants are aromatic.
Some of the Compositce, as Tansy, are used as pot herbs. Volatile oil is the active prin-
ciple of the whole group. In the Labiale plants this resides in small receptacles in the
leaves; while, in the Umbelliferous fruit, it is contained 'n clavate vessels, called vitttB,
situated in the pericarpial coat. Cooks employ some of the substances of this group to
form seasoning for certain kinds of dishes or meats. The liqueur-maker uses some of
them for flavouring his curdials. In medicine, we employ them principally as flavouring
or carminative substances. Thus, they are added to many otber medicatnents, the un-
pleasant odour or taste of which they are intended to cover, and whose nauseating pro¬
perties they check. They are also useful in flatulency, and in spasmodic affections of
the alimentary canal, especially the flatulent colic of children.

y. The third group consists of the substances called Spices (aromata.) These are the
products of warm climates, as the Molucca or Spiee Islands, Ceylon, the West Indies,
&c, and are obtained frorn the Orders Zingiberacece, Lauracem, Myrtacets Piperacece,
Myristacece, Solanacetß, &c. They owe their streng and grateful odour and taste prin¬
cipally to an acrid volatile oil. When applied to the skin, some of them (as Pepper)
act as powerful aerids, and excite local inflammation. Taken internally, in rnoderate
quantities, they stimulale the stomach, create a Sensation of warmth in this viscus, and
promote digestion and assimilation. In larger quantities, they occasion thirst, increase
the fulness of, and accelerate, the pulse, and produce a febrile condition of body. In doses
of two drachms, Nutmegs have acted as narcotics.

Spices are distinguished from the last group of stimulants by their more agreeable fla-
vour; by their greater acridity; by their less tendency to occasion nausea; and by their
more powerful agency in promoting the assimilation of substances reputed difEcult of di¬
gestion. Both groups, however, yield condiments. (See pp. 93 and 114.)

In medicine tliey are used as flavouring ingredients, as carminatives, as antispasmodics,
and as cordials or stimulants. Thus, they are added to other medicines to correct their
nauseous flavour, or their griping qualities. They are given to relieve flatulency and
cramp at the stomach; to assist digestion in enfeebled or relaxed babits; to allay griping
pains of the bowels, and to check purging in some mild forms of diarrheea. Some of them
(Pepper and Ginger) are applied to the skin as rubefacients, or are chewed as masticato-
ries. Pepper has been successfully employed in intermittents, Cubebs in gonorrhesa.
The volatile oil of some of the spices (as of Cloves or All-spice) is occasionally placed
in the hollow of a carious tooth to allay tooth-ach.

On aecount of their acrid and heating properties, spices are objectionable in inflamma-
tory conditions of the alimentary canal, and in febrile conditions of System.

Order 2. Resinotjs Stimulants.— All the stimulants of this order contain resin.
Some (resins) of them, indeed, consist almost solely of it. Others (oleoresins) contain
also volatile oil. A third group (balsams) contains benzoie aeid and resin. A fourth
group (gum-resins) consists of gum, resin, and volatile oil. As these groups differ not
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only in their chemical composition, but also to a certain extent in their cffsots and uses,
tliey will require separate examination.

«. Resins (resince.) —Under thishead I include Elemi, Mastio, and Guaiacum, obtained,
the first two frora Terebinthacece, the last from Zygophyllacem. They exude either
spontaneously or from incisions made in the stems of the plants yielding them. Com¬
mon resin (called rosin) obtained as a residue in tbe distillation of the Turpentines, may,
in regard to its chemical and medicinal qualities, be placed in the same group witb the
natural resins. The local action of resins is irritant: applied to the skin they produee
rubefaction, and when swallowed in large doses, occasion heat of stomach, nausea, vomit-
ing, or even purging. Their constitutional cffects are those of stimulants. Thus they
occasion thirst, quicken the pulse, raise the temperature of the surface, and promote the
secretions, cspecially of the skin and kidneys. Elemi and mastic are rarely employed in
medicine: their effects are analogous to the Turpentines, but much milder. Guaiacum
is used as a stimulant and sudorific.

ß. Oleo-resins [oleo-resiruz; liquid resins; balsams devoid ofbenzoic acid; terebinthi-
nates.) —These are oleo-resinous, semi-liquid, or glutinous Juices, which flow sponta¬
neously, or by incisions, from various vegetables, especially those belonging to the Orders
ConifertB, Terebinihacece, and Leguminosce. Their liquidity or semi-liquidity, their
odour, and mostof their medicinal activity, areowingto the volatilooil which they conlain,
and which may be procured from them by distillation. From the true balsams they are
distinguished by not yielding benzoic acid. They have a strong odour, which, in some,
is very fragrant,—in others, so peculiar as to be taken as the type of certain odours
under the name of terebinthinate. Those oleo-resins, employed in medicines, are the
Turpentines, Copaiva, and Opobalsamum (commonly termed Mecca Balsam.) Their
taste is bot and acrid. They are all local irritants, causing rubefaction when applied to
the skin; some of them g'iving rise to active inflammation. When swallowed they
occasion more or less Irritation of the alimentary canal, according to the dose in which
they are taken; the Symptoms being epigastric heat, loss of appetite, nausea, or even
vomiting; and, somctimes, when the quanüty swallowed is large, griping or purging.
Their constitutional effects are thirst, dryness of the mucous membranes, increased fre-
quency and fulness of pulse, and great heat of skin, frequently accompanied with sweat-
ing. They exercise a stimulant influenee over the urinary organs, which is manifested
by uneasiness in the regions of the kidneys, increased desire of passing the urine, heat in
the Urethra, and sometimes strangury and bloody urine. Under the influenee even of
small doses the urine acquires a remarkable odour; which, when any of the Turpentines
have been taken, is that of violels. The mucous membranes generally are stimulated,
and have their secretions diminished by the oleo-resins. By repeated use they some¬
times cause a cutaneous eruption. In large doses Oil of Turpentine causes an affection
of the nervous System, which will be noticed hereafter.

The oleo-resins are principally employed in medicine to relieve diseases of the mucous
membranes, especially the urino-genital mucous membrane. Thus they are employed,
and with great benefit, in gonorrhoaa, leueorrheea, gleet, and chronic catarrh of the blad-
der. In chronic pulmonary catarrhs they are sometimes advantageously employed; but
not unfrequently prove injurious, as Dr. Fothergill (Medical Observations and Inquiries,
vol. iv. p. 231.)" has shown. Oil of Turpentine has been used in neuralgia, against tape-
worm, in puerperal Peritonitis, and in other cases to be mentioned hereafter.

y. Balsams (bahama naluralia: balsams containing benzoic acid.) —The term bal-
sfim was formerly applied to all liquid vegetable resins, as well as to many pharmaceuti-
cal preparations. But to avoid confusion, the French chemists confine the term baisam
to vegetable substances composed of resin and benzoic acid, with more or less voiatile
oil. But as this would exelude Copaiva and some other substances popularly called bal¬
sams, most of the German chemists retain the old aeeeptation of the term, and divido
balsams into those which do, and those which do not, contain this acid.

Balsams (under which term I include those only which contain benzoic acid) are
solid, soft, or liquid substances, according to the quantity of volatile oil which they con¬
tain: they have an aromatic, usually agreeable, odour, and a warm, acrid taste. They
dissolve in alcohol; and the Solution, when mixed with water, becomes milky, owing to
the deposition of resin. By Sublimation, as well as by other methods, they yield benzoic
acid. Those employed in medicine are Benzoin, Styrax, Tolu, Peruvian Balsam, and
Liquidambar. They are obtained from the Orders Styracece, Leguminosce, and Balsama-
cea. They owe the prineipal part of their medicinal activity to the contained benzoic
acid. The liquid balsams (of Styrax and Peru) are sometimes applied to chronic indo-



STIMULANTS. 185

lent ulcers, to allay pain, to improve the quality of the secreted matter (detergents,) and
to promote cicatrization (epulotics or cicalrisanlia.) Taken internally the balsams act
as stimulants; their Operation being principally directed to the mucous membrane of the
air-passages; on this account they are termed expoctorants, and are employed in chronic
catarrhs." MM. Trousseau and Pidoux {Traue de Therapeut™, t. i. p. 467.) assert, frora
their ovvn experience, that "there are few substances in the materia rnedica so powerful
in combatino- chronic pulmonary catarrhs and old laryngeal inflammations as the bal¬
sams." In chronic inflamroation of the larynx, whether accompanied or not by ulceration,
balsamic fumigations are more serviceable than the internal exhibition of the balsams.
The air of the patient's Chamber may be impregnated with balsamic vapours by placing
a little Benzoin or Tolu on some live coals, and allowing the vapour to escape into the
room: or the patient may inhale the vapour of boiling water to which a drachm or two
of the balsams have been added.

f. Foslid or antispasmodic gum-resins (gummi-rcsinw faetida.) —The gum-resins,
usually denominated fcetid or antispasmodic, are Asafuetida, Ammoniaeum, Galbanum,
Sagapeuurn, and Opoponax, all of which are obtained by incision from plants of the order
Umbellifem, growing for the most part, in Persia. They are composed principally of
gum and resin, but with a small quantity of volatile oil, to which they are maioly in-
debted for their odour. Rubbed with water, they form a milky fluid or emulsiön. They
are not cornpletely soluble in pure alcohol, though they form therewith a clear tincture,
which becomes milky on the addition of water, by the precipitation of the resin as a
white powder. They dissolve, however, in boiling dilute alcohol. They are likewise
soluble in vinegar. Their odour is strong and rernarkable; their taste warm and acrid.
Applied to the skin they act as mild stimulants. Taken internally they give rise to a
Sensation of warmth in the stomach, and cause eructations. The odorous particles of
Asafcctida become absorbed, and may be recognised in the blood and secretions. The
foetid gum-resins have been principally, and most successfully, employed in hysteria, fla¬
tulent colic, spasmodic asthma, chronic bronchial affections, and in uterine disorders.
From their beneficial influence in the first of these diseases, they are inferred to possess
a power of specifically affbcting the nervous (the true spinal) System. They probably
operate by a reflex action.

Myrrh is a gum-resin procured from a plant of the order Terebinthacecs. It does not
possess the antispasmodic power of the foetid gums, but approaches nearer to the tonics.

Olibanum is also a gum-resin, obtained from the same order as myrrh. Its stimulant
properties are principally directed to the mucous membranes; and, in this respect, it is '
analogous to the resins, or rather to the oleo-resins.

Order 3. Ammoniacal, Emptoeumatic, and Phosphoric Stimulants. —This order
contains Ammonia and its salts, the Empyreumatic Oils, Phosphorus, Musk and Casto-
reum. It is termed by Vogt (Lehrbuch der Pharmakodynamik, Bd. i. S. 184. 2 te Aufl.
Giessen, 1828.) volatile nervines (nervinia volatilia.) All the substances of which it is
composed agree in producing a primary and specific effect on the nervous System, the
energy and°activity of whose functions they exalt. According to Vogt, (Op. eil. Bd. i.
p. 186.) the more volatile the remedy the more it increases the activity of the nervous
functions, and the more fixed the more it raises their energy. Thus, according to the
same writer, the preparations of ammonia raise the activity more than the energy of
these functions; the empyreumatic oils somewhat less; musk still less; while castoreum
increases the energy of the functions principally. However, I shali hereafter show that
the last-mentioned remedy realiy possess very little power.

These remedies act as excitants to the organs of circulation, increasing the force and
frequency of the pulse, augmenting the warmth of skin, and promoting diaphoresis. On
account of the latter effect they have been termed diaphoretica calida.

The eftects of the substances composing this group are very quickly produced, and
soon disappear. Consequently these remedies are adapted to urgent and acute cases,
when the danger is imminent, and an immediate effect desired: for the same reason
they require tcTbe frequently repeated, in order to keep up their effects. From their ex-
citing Operation, they are indicated in cases of debility and sinking of the vital powers.
Thus they are employed in syncope, low fevers, cholera, &c. On account of their spe¬
cific influence over the nervous System, they are administered in various spasmodic or
convulsive diseases, especially in hysteria, and also in epilepsy and Chorea.

Order 4. Camphoraceous Stimulants.— This order includes Camphor, Serpentary,
Contrajerva, Valerian, the Oil of Cajuputi, &c. It corresponds with that, division of vola-

Vol. L—24



186 ELEMENTS OF MATERIA MEDICA.

tue excitants callecl by Vogt (Etherio-oleosa; it is a less pcrfect group than any of those
already mentioned. To a eertain extent it agrees in its effects with the last-mentioned:
thus it specifically stimulatcs the nervous system, increases the activity of the vascular
System, and produces dtaphoresis. Its effects, however, are much less powerful, are not
so speedily produced, nor are they so fleeting. Some of these (for example, Serpentary
and contrajerva) are serviceable in low nervous fevers; others are used in spasmodic dis¬
eases, as Valerian in cpilepsy.

Order 5. Alcohoi.c Stimulants. —This order is the spiriluosa of Vogt. It compre-
hends Alcohoi, Wine, and Ether, already mentioned under the head of Cerebro-spinants.
Their effects and uses will be fully described in a subseqnent part of this work.

Active principles. — Volalile oil, resin and benzoic acid, are the active prin-
ciples of a considerable number of stiraulants.

1. Volatile Oil (oleum volalile, vcl athereum, seu essenliale.) —Volatile oil is found in
both the inorganized and organized kingdoms of hature: it is most common in vegetables.
Petroleum and Naphtha are examples of volatile oil in the mincral kingdom. Among animal
substances Castoreum may be referred to as containing it. It is found in various parts of
vegetables—as in the corlical parts of their stems, in Cinnamon and Cassia ; in their rhizomes
■—as in Ginger and Acorus Calamus ; in the root—as in Valerian and Horse radish ; in the
leaves—as in Buchu, Labialen, and Myrtacece ; in buds—as in the bulbs of Garlie and Onions;
in the flower—as the Rose, Lavendel', and Clove ; in fruits—as the Orange; and U?nbelliferee;
and sometimes, though ver}' rarely, in the seeds—as in the Nntmeg. From these different
parts it is occasionally obtaincd by pressure, but more commonly by distillation. Thus Oil of
Lemons is proeured by pressure, Oil of Turpentine by distillation. Scveral volatile oils are
obtained by the deeornposition of organic substances. Oil of Bitter Almonds is onc of the
producls of the mutual reaction of amygdalin, eniulsin, and water.

The volatile oils may be solid or liquid, at ordinary temperaturcs ; when solid they are
crystaüine. They may be lighter or heavier than water; their sp. gr. varying from ü'6'27 to
1-094. (L. Gmelin, Handbuch der theoretischen Chemie, 2er j<d. S. 351. 1829.) They may
be coloured or colourless ; if the former, the tint is various in different oils. All the essential
oils have a strong odour, and a hot acrid taste. They are easily volatilized by beat; are
combustible, in eonsequence of the largo quantity of carbon and hydrogen which they con.
tain ; and are deeomposed by chlorine, iodine, bromine, and the aeids. Some of them (as the
Oil of Turpentine) combine with hydroehloric acid. They are very slightly soluble only in
water. The dislilled waters of the Pharmacoposia are saturated Solutions of them. If the
oils be previously rubbed with sugar they dissolve more readily in water. The mixturos or
Compounds of volatile oils and sugar are called eleeosacchara. According to the Prussian
Pharmaeopceia they are composed of'one drop of oil and a scruple of sugar. Volatile oils dis¬
solve readily in alcohoi, ether, pyroxilic spirit, and naphtha, and easily mix with the fixed oils
and resins.

The volatile oils, as ordinarily met will), usually eonsist of two oils—the one liquid, at
ordinary temperaturcs (volatile oil, properly so called ; the cleoptene of Berzelius ; the hygrusin
of Bizio)—the other solid (slearoptine of Berzelius ; slereusin of Bizio ; campbor of the Ger-
man cbemists.) When the latter predominates, the oil readily concretes in eoid weather—as
the Oil of Anise and the Oil of Star-anise. The Camphor of the shops is a solid volatile oil
(slearoptene.)

In regard to ultimate composition the volatile oils may be divided into three classes : Ist,
some of them are hydrocarbons ; that is, are composed of carbon and hydrogen only—as the
Oils of Turpentine, Jumper, Savin, Lemon, and Bergamot: 2dly, some are oxy hydro-carbons ;
that is, they eonsist of oxygen, hydrogen, and carbon : as the oils of Laventier, Anise, Mint,
and Rosemary: 3dly, some are Azoluretted or Sulphuretted, and contain no less than five
ingredients; namely, carbon, hydrogen, oxygen, sulplmr, and nitrogen ; as the Volatile Oil of
Mustard. It is remarkable that all the volatile oils which contain carbon and hydrogen only,
have the sarne ultimate composition (10 C -f- 8 II ;) or, at least, they eonsist of the same elc
inents in the same relative proportion.

The volatile oils undergo chemical changes when exposed to the air. They beeome deeper
coloured and thicker, absorb oxygen, and give rise to the formation of carbonate acid and
resin. The resins of Turpentine and Copaiva appear to be simple oxides of their respective
oils.

2. Resin (resina.) —This is rarely found in the mineral kingdom, or in animal substances ;
but is common in vegetables. In the latter it exists almost invariably, if not universally, in
combination with volatile oil, from which, perhaps, it may be formed by the action of the
oxygen of the air. It is a transparent or partially oqaque, hard, soft, or elastic solid; coloured
or colourless; lighter or heavier than water, its sp. gr. varying from 093 to 1-2; (Gmelin, op.
supra eil.) fusible and combustible. It is a bad conduetor of eleetricity, and becomes nega-
tivcly electrical by friction. As commonly met with it is odoroas, but probably, if completely
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deprived of volatile oil, would be inodorous. Its taste is usually more or lesa acrid; some-
times bitter, and, occasionally, is not pcrceptiblc. It is not soluble in water, though sorae
resins form hydrates with this liquid. It is soluble in ether and volatile oil, and frequently
more or less so in alcohol; and on the addition of water to the alcoholic Solution, the resin is
thrown down as a white powder, whieh gives a milky appcaranee to the fluid.

Most resins possess acid properties; that is, they redden litmus, and combine with alkalis
and other metallic oxides. This is the case with the two resins (Pinie and Syleic aeids) of
whieh Colophony is eomposed; as well as the resin of Copaiva (Copaivic acid;) of Guaiacurn
(Guaiacic acid;) of Gambogc (Cambogic acid,) &c. The salts forraed by the union of resins
with alkalis or other basic substances, are called resinous soaps. The sapo-guajacinus and
sapo jalapinus of the Prussian Phannacopceia, as well as the sacon de tertbinthine (Starkey's
soap) of the Frenoh Codex, are soaps of this kind, and will be noticed hereafter.

The resins are eomposed of carbon, hydrogen, and oxygen.' Some of them, (e. g. Turpentine
and Copaiva resins,) appear to be oxidized essential oils. It is not iniprobable that the first
degree of oxygenation of the volatile oils forins resins insoluble in cold alcohol, while the most
osygcnated are soluble in this liquid.

Class 3.— Medicamenta Tonica. — Tonics.

(Corroborants.)

Definition. —Under the denomination of tonics are usualty comprehended those
therapeutic agents whieh, by eontinued administralion in debilitated and relaxed
conditions of the body, increase gradtially and permanently the tonicity of the
whole System, and thereby rentier the libres tenser and stronger, and give greater
firmness and density to all the tissues and organs. They have reeeived their
names from r«»or, tone or vigour, on aeeount of their strengthening or invigora-
ting properties.

Physiological Effects. —Tonics produce their proper or real tonie effects in
certain conditions of the System only; that is, they do not invariably strengthen.
In some cases they give rise to no obvious results—in others they act as irritants
and stimulants. In the healthy State moderate doses prodttee no sensible effects,
or, perhaps, a sliglit excitement of the appetite merely, while large quantities
give rise to nausea and vomiting. In irritation or inflammation of the stomach
and intestines, and in febrile conditions of System, attended with a hot and dry
skin, and a furred and dry tongue, tonics act as local irritants and excitants, and
add to the severity of all the morbid Symptoms. In a weak and debilitated con-
dition of body, they act very differently. Their immediate effects are to increase
the appetite and assist digestion. After they have been administered for some
time, the soft solids (as the museles, cellular tissue, &c.) become firmer, the
muscular System more powerful, and the pulse stronger, though not quicker. In
fact, all the funetions are performed with more energy, and the patient is capable
of greater exertion.

Tonics sometimes purge, at others constipate. When diarrheea arises from,
or is kept up by, a weakened State of the intestinal tube, tonics, by restoring
strength, may produce constipation. On the other band, when constipation de-
pends on a debilitated and torpid condition of this tube—a circumstance not un-
common in females, tonics not unfrequently occasion alvine evacuations. Dr.
Cullen having noticed how frequently bitters act as laxatives and purgatives, has
inserted them in his list of cathartics.

Tonics are closely connected with stimulants; and on many occasions, the so-
called tonic substances act really as stimulants. Thus in weak but irritable sub-
jeets just recovering from a protracted State of fever, Sulphate of Quinia will fre¬
quently act both as a local irritant and stimulant, and produce nausea, vomiting,
furred tongue, a febrile State of system, headach, &c. In fact, the two classes
(tonics and stimulants) mutually approach and gradually pass the one into the

> Professor Johnston has püblished a series of elaborate papers On the Constitution of the Resins, in the
PkUosopkiaU Transaolians für 1839 auu 1840.
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other, and several substaaces may with equal propriety be arranged under
either.

Tonics are also closely related to the cerebro-spinants. Several of the vege-
table bitter tonics espeoially affect the cerebro-spinal system (for example, Quas-
sia;) while some of the cerebro-spinants, (as Strychnia,) in very small doses, act
as tonics. Moreover, the beneficial influence of some of the vegetable tonics (as
Cinchona) in intermittent diseases, should probably be referred to the specific
effects of these agents on the nervous system. And, in the same way, we ought
to explain the power of tonics to increase the tone of the muscular system; for
it appears from Dr. Marshall Hall's experiments, [On the Diseases and Derange-
ments of the Nervous System, p. 78. Lond. 1841.) that one function of the
true spinal system is to give tone to the musclcs.

The Preparations of Arsenic, Silver, Copper, Bismuth, Zinc, &c. are usually,
but, as I think, most improperly, denominated tonics. They are agents which,
in small and repeated doses, as well as in large and poisonous doses, specifically
affect the nervous system, and I have already referred to them under the class of
cerebro-spinants. They have been called tonics principally for the following
reason:—Cinchona, the most powerful of the vegetable tonics, and, in fact, the
type of the class, has long been celebrated as a curative agent in ague and other
periodical diseases; hence it has been assumed that any substances capable of
fulfilling the same indication must be possessed of the same properties, and
thus Arsenic has been called a tonic. But the conclusion is erroneous; it is in-
deed true that Cinchona and Arsenic have, in common, the power of euring an
ague, but the same effect is frequently produced by many other very dissimilar
substances: for example, by Blood-letting, by Alcohol, and by Mental Influences.
If, therefore, Arsenic be a tonic, so also must blood-letting, &c. If we admit
this, it follows tonics can no longer be regarded as substances promoting strength,
but merely as agents euring particular diseases. Before we have any right to
associate Arsenic among tonics, we must completely alter our definition of these
substances, or show that Arsenic improves the appetite and promotes the strength
of the body.

Tonics may be arranged in Orders or groups, as follows:—
Order 1. Simple Bitters. —This order includes those vegetable tonics which possess bitter-

ness with little or no astringency; and which have been termed bitters, (amara,) or sometimes
pure or simple bitlers (amara pura seu simplicia.) To this group are referred Quassia and
Simaruba, obtained from the order Simarubacece ; Gentian, American Calumba, (Frasera,)
Chirayta, Common Centaur}', and Buckbean, from Gentianaceai ; Calumba and Pareira brava
from Menispermacetz ; and Cetraria islandica, from Lichenaeeai, The latter is a mucila-
ginous or demuleent tonic. These remedies are employed to promote the appetite and assist
digeslion in atonic and cnfeebled conditions of the stomach ; as genera! tonics in feebleness
and debility of the whole System, and especially of the museles; as antiperiodics in intermit¬
tent diseases; and as anthelmintics. Their benefieial Operation in expelling intestinal worms
has been referred to their poisonous influence over these parasitieal animals, but ought perbaps
rather to be ascribed to their improvement of the condition of the alimentary canal, and to
theremoval ofthose states which favour the produetion of these beings. The power which
they possess of retarding the aectous fermentation may, perhaps, contr.bute to their beneficial
Operation in some dyspeptic cases aecompanied with aeidity and flatulence.

Oroer 2. Pure Vegetable Astringents.i —This order comprehends those vegetable tonics
which possess considcrable astringency with little or no bitterness. These are the pure astrin.
gents (aslringenlia pura.) In this group are containcd Oak-bark and Nut-galls, from the order
Cupuliferce; Uva ursi, from Ericacers; Catechu and Logwood, from Leguminosa; Rhatany, from
Polygalacerß ; Tormcntilla.from Rosacea; the Pomegrante-rind, from Myrtaceas; Bistort, from
PolygonacetB ; and to these may be added Kino. These agenls are principally rcmarkable for
causing local contraction and eorrugation (or astrietion) of the tissues. They eontract and give
greater density to the muscular fibres; diminish the caliber of the blood.vessels and exhalants,
and thereby check hemorrhage, (whence their denomination of styplics,) and diminish seeretion
and exhalation when applied to mueous membranes or other secreting surfaces. In the mouth

1 For some Observation? nn the distinetion between astringency and bitterness, see Percival'a Essays,
vol. i. 2d edition. Luadoll, 1772.
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they give rise to a peculiar Sensation of roughness and stypticity. Some writers have ascribed
these effects to a chemical or physical agency. Thus Dr. Cullen places astringents among
substances actin<r 011 the simple solids, though, in another part of his treatise, he admits that
they aet on the living, as well as on the simple solids. The late Dr. Adair Cravvford (An
Experimentell Inqviry into the Effects of Tonics, fyc, 1816.) ascribed the effects of both astrin.
genta and bitters to their influenee in promoting the cohesion of the animal fibre. He im-
mersed some pieces of intestines, of skin, &c., in various bitter and astringent infusions,
while others were placed in water, merely as a Standard ; and he then observed the compara-
tive weichts reqaircd to break thern, from which he inferred the relative strength of different
tonics. °But this mode of reasoning naturally leads to orroncous inferences, since the vital
powers of the System are quite overlooked. The relaxed State of parts, which astringents are
useful in obviating, depends not on a mere mechanioal or chemieal alteration, but in some
change in the State of vital powers; and, therefore, the agents which counteraet it, must have
some other tban a mere physical action. Moreover, the results obtained by Dr. Crawford
depended probably on the different degrees of antiseptic power possessed by the substances
employed. Astringents prodoce the constitutional effects of the bitter tonics: administered
in moderate doses, they promote the appetite, assist digestion, and increase the tone and
vigour of the general System. They are capable of fulfilling the samo therapeutie indications
as the bitter tonics. Thus, they have the power of preventing the oecurrence of a paroxysm
of intermittent fever; and in cases of debility are often useful, independently of their power of
cheeking debilitating diseharges. Bot this group is principally employed for its local efFects ;
to obviate relaxation of fibres and tissues, and to prevent or check exeessive diseharges.

Order 3. Astringent Bitters. —^Thia order contains those vegetable tonics which possess
both bitterneaa and astringency in an eminent degree; it may, therefore, be denominated
astringent bitters. It includes Cinchona-bark, from Cinchonacece ; Spigelia, from Spigeliacea ;
Elrn-bark, from Ulmace.a ; and Willow-bark from Salicacers. It Combines the effects of both
bitters and astringents, and is by far the inost important group of the class, since it contains
Cinchona-bark, the most powerful ofthe vegetable tonics.

Order 4. Aromatic Bitters. —This ordor contains the aromatic bitlers, which possess
bitterness, with an aromatic flavour (derived from the presonce of volatile oil,) and, in some
eases, astringency likewise. This group contains Worrmvood and Elecampane, from the
order Compositce; Cascarilla, from Euphorbiaceee ; Angustura-bark, from Rutacea ; and Hops,
from Urticacea. They possess the combined properties of aromatics and bitter tonics, and
are, therefore, useful where these are indicated.

Order 5. Acid Tonics. —This order contains the aeid tonics; namely, the Mineral Acids,
to which, perhaps, may be added Alum. These, taken in the dilute State, allay tbirst, pro¬
mote the appetite and digestive proeess, and augment the secretion of urino. By continued
use, they reduce the heat of the body ; diminish the fulness and quickness, but increase the
firmness, of the pulse; check the cutaneous and pulmonary exhalation and secretion; and
heighten the general tonicity of all the fibres and organic tissues. If their employment be
continued for too long a period, the digestive funetions becomemuch disturbed, chronic in-
flammation ofthe mueous lining ofthe alimentary canal is set up, aecumpanied with wasting
and disorder of the whole system. They are employed as cooling and temperant means in
fevers, especially ofthe hectic kind, and likewise as tonics. They are useful adjunets to some
ofthe bitter infusions.

Order 6. Metai.lic Tonics. —This order consists principally of the Preparations of Iron.
These combine tonic and stimulant properties, and will be notieed hereafter.

Active Principles. —The active principles of the vegetable tonics are vegetable.
alkalis, non-alkaline crystaUine substances analogous to the alkaloids, certain
vegetable acids, and the substance called extractive.

1. Vegetable Alkalis. —Quinia, Cinchonia, and Aricina, are tonic vegetable alkalis. The
general properties of this class of substances have been already exarnined. (See p. 381.)

2. Non-alkaline Neutral Crystalline Principles. —Salicine, Quassine, &c. have some
analogy to the vegetable alkalis, but are too imperfeetly known to permit any general aecount
of them to be given.

3. Certain Tonic Vegetable Acids. — Tannic, Gallic, and Catechuic Acids, appear to pos¬
sess tonic properties.

a.. Tannic acid (aeidum tannicum.) —As this substance is employed in medieine, it will be
described in a subsequent part of this work. It will be sufficient, therefore, herc to State,
that its presence in the astringent tonics is shown by the whitish, or yellowish-white, preci-
pitate (tanno-gelatin,) which infusions of these substances form with a Solution of isinglass,
and by the blue preeipitate (pertannate of iron) which they give on the addition of a perfer-
ruginous Salt. It also cauaes preeipitatea (tannates) with the vegetable alkalis..
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ß. Gallic acid (acidum gallicum.) —The properties of this acid are very similar to those of
tannie acid. From this circumstance, as well as from the fact that gallic acid is easily pro-
duced by the action of air on tannie acid, it is difficult to prove whether certain vegetable
substances eontain bolh these aeids, or only tannie acid. Gallic aeid agrees with tannie aeid
in produoing a deep blue colour with the persalts of iron, but it does not preeipitate gelatine
or the vegetable alkalis. Though obtained from several vegetables, yet it probably either
does not exist in many of them, or is present in very small quantities only: it is to be re-
garded, in most cases, as a produet rather than an eduet. Thus, though nutgalls yield one-
fiflh of their weight of gallie acid, Pelouze thinks that, originally, tliey eontain none of it,
but that what is proeured is obtained by the action of atmospheric air on the tannie acid.
Taken internally, in small doses, gallie acid causes no inconvenience. It has been given in
the dose of from fifteen to thirty grains, against the Tania Solium, but without any benefit.
Swallowed to the extent of twenty-four grains, it gave rise to a sweetist] taste and a slight
feeling of internal heat, but no other Symptom. (Chevallior, in the Dictionnaire des Drogues
simples et composees, t. i. p. 93. Paris, 1827.)

y, Catechuic Acid. —This is a constituent of several vegetable astringents ; as Catechu,
Gambier, &c. It probably eonstitutes the essential part of the substance ealled by Pelletier
red cinchonic. It produces a green colour with the salts of iron, but does not occasion any
preeipitate in a Solution of gelatine. Its physiological effects have not been ascertained.

4. Extractive. —Some of the vegetable tonics are said to owe their bitterness and medi-
cinal aetivity to a principle to which the terms materia hermaphrodita, materia saponacea,
and extractive matter, have been applied. It is described as being of a brown colour, soluble
in water and alcohol, insoluble in etber, and becoming insoluble in water, by long-continued
boiling, and by exposure to light and air. That a substance, or mixture of substances, pos-
sessed of these properties, may be obtained from various plants, cannot be doubted, but it is
not probable that chemists have yet sueeeeded in obtaining a proximate principle to which
the term extractive can with propriety apply. What has hitherto been proeured is a mixture
or Compound of several principles, such as vegetable aeids and their combinations with pot-
ash and lime, colouring matter, sugar, gum (rendered soluble in alcohol by its combination
with other substances,) vegetable bases, &c.

Class 4.— Medicamenta Emollentia — Emollients.
(Demul cents.)

Definition. —Agents which diminish tone or insensible contractility of the
living tissues to which they are applied, and thereby cause relaxation and weak-
ness, are denominated emollients (from emollio, I soften.)

Physiological Effects. —They have an Operation diametrically opposite to
tonics, especially to those which are astringent. They relax, soften, and swell
the tissues, and render them more flexible. Applied to inflamed parts they di¬
minish heat, tension, and pain, and oftentimes assist in producing the resolution
of the disease, and wlien the inflammation is too violent, or too far advanced, for
this to be effected, they are useful by promoting suppuration. They have a re-
laxing effect on the muscular iibre, and are, therefore, employed to relieve spasm.
These effects have been referred, by some, to a physical, by others, to a vital
agency. During life the particles of the body are kept in approximation by two
forces—attraction and the vital principle; and as emollients render the parts to
which they are applied soft and flexible, that is, they produce relaxation, it be-
comes a question whether they operate by overcoming the cohesion of the mole-
cules, or by modifying the vital properties. Most writers have regarded them
as mechanical agents, and explain their influence just as they aecount for the
action of warm water, or oil, on inorganic substances—leather, for example.
But we should always be cautious in applying physical explanations to vital
phenomena; and in the present instance this is particularly necessary. Emol¬
lients act physically on inorganized parts of the body (the cuticle, for example,)
but on living parts they exert another kind of influence; for cold water, which
diminishes the cohesion of dead parts and renders them softer and more flexible,
has not the same effect on living tissues. Moreover, Dr. A. Crawford (Op. cit.)
has shovvn that some medicinal agents diminish the cohesion of dead animal tis¬
sues, and have an opposite effect on the living ones.
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The constitutional effects of emollients are for the most part those of nutrients,
not of medicines; though the continued use of some is said to diminish the tone
or vigour of the System generally—an effect ascriber} by Barbier (Traue Ele-
mentaire de Mattere Medicale, te ii. 2"äe gj. Paris, 1824.) to their absorption
and local action on all the fibres of the body. This Statement, however, is un-
supported by fact in the case of gum, starch, sugar, gelatine, albumen, and some
other principles.

Emollients are used to prevent the action of irritating matters on the body, by
involving them, or by sheathing or defending surfaces from the action of sub-
stances capable of acting on them injuriously. When used for these purposes
they are denominated demulcenls (demukentia, from demulceo, to nrMgate or
soften.) Thus we administcr them when acrid poisons have been swallowed.
They are applied externally, in the form of local baths, poultices, fomentations'
&c. both as emollients and demulcents, in local inflammations, painful ulcers'
&c. In irritation, inflammation, and ulceration of the alimentary canal (as in
gastritis, enteritis, diarrhcea, dysentery, &o.,) they are taken either by the mouth
or in the form of clyster. In catarrh, peripneumony, and pulmonic affections in
general, where the cough is dry and harsh, and the expectorated matters are
acrid, the use of emollients is often attended with very beneficial effects. By
their lubricating and soothing influence over the nerves distributed to the fauces,
they probably affect the bronchial membrane and pulmonic structure by a reflex
action. In affections of the urinary passages, as ardor urin«, emollients (espe-
cially aqueous fluids) are very serviceable.

Emollients may be arranged in the following Orders:—
Order 1. Aqueous Emollients. —This ordcr contains Water, the principal and most im-

portant substance of the class. In order, however, that it may act as an emollient, it must
have a certain temperature; for neither very cold nor boiling water has any emollient effect.
Dr. Cullen fixes 62o F. as the lowest temperature at whicli this fluid can be emollient; and'
observes, that the greater its warmth the greater will be its emollient power, provided that
pain or sealding be not produced. Aqueous vapour is, for two reasons, more emollient than
liquid water: in the first place, it penetrates the organic tissues more powcrfully • and se-
condly, a greater degree of heat can be applied by it than by liquid water. Dr. Cullen'was
doubtf'ul whether advantage could be gained by any addition mado to water.

Order 2. Muctlaginous Emollients.— This group has been subdivided into the pure muci-
laginous emollients (as Gum Arabic, Tragacarith, Mallow, Marsh-mallow, &e.,) the sweets
(as Figs,) the bitters (as Cetraria islandica, Coltsfoot, and Sarsaparilla,) and the oily (as Lin-
seed, Sweet Almonds, Poppy sceds, &c.)

Order 3. Amylaceous Emollients. —This order includes starchy or farinaeeous sub-
stances; as Wheaten Elour, Oatmeal, Barley, Arrow-root, Sago, Tapioca, ordinary Starch, &c.

Order 4. Saccharine Emollients. —This order eonsists of the saccharine substances ; as
ordinary Sugar, Honey, Liquorice, &c.

Order 5. Oleaginous 'Emollients.— This order includes the waxy, fatty, and oily sub
stances; such as the animal fats, &c. (as Lard, Mutton, Suet, Butter, Wax, and Spcrmaceti )
and the vegetable oils (as Olive, Almond, Sesami, Palm, Poppy, Linseed, &c.)

„ T°, RDE£ 6 - Al » üm ™ous Emollients.— This includes the White and Yelk of EffffS and
Milk. Sahva and gastric juice are employed on the continent for medical purposes. "* '

Order 7. _ Gilatkods EMOLL,ENTs.-This order comprehends the gelatinous substances;
as Orelatme in its pure iorm, lsinglass, tlartshorn shavings, &c.

Active Principles.— Water and oily substances are, perhaps, the essential
emollient principles. For though gum, starch, sugar, albumen, and gelatine,
are termed emollient principles, they do not act as such unless water be"present.
The properties of these principles will be described in other parts of this work.'
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Class 5.— Medicamenta Refrigerantia. — Refrigerants.
(Temperants.)

Definition. —Medicinal substances which diminish the temperature of the body
when it is preternaturally increased, are denominated refrigerants (from refri-
gero, I cool,) or temperants (from tempero, I moderate.)

Physiological Effects. —The only agent which in all cases reduces animal
heat, is cold, used in the form of ice, cold air, cold baths, cold lotions, cold
drinks, &c. Thc-ir agency is obvious: they abstract heat, and thereby lower the
intensity of the vital movements, diminish vascular action, and reduce the calo-
rific functions. (See p. 57.) But there are certain medicinal substances which,
by continued internal use, allay febrile heat, and usually promote the secretions,
though they have no power of diminishing the ordinary or healthy temperature,
and to these the term refrigerant is usually applied. How they act is not com-
pletely understood. Dr. John Murray [A System of Materia Medica and Phar-
maey, 5th ed. vol. i. p. 508. Edinb. 1828.) thought they furnished oxygen to
the System, and in that way prevented so large a quantity of it being consumed
in the process of respiration,—an explanation borne out by the observations of
Mr. Spalding and Dr. Fyfe, (Annais of Philosophy, vol. iv. p. 334. Lond.
1814.) that vegetable diet reduces the consumption of oxygen gas in respiration.

Refrigerants may be arranged in two Orders, as follows:—
Order 1. Acidulous Refrigerants. —This order consists of the mineral and vegetable

(Sulphuric, Hydrochloric, Acetie, Citric, Tartaric, &c.) acids, as well as the acid- or super-
salts (Alum and Bitartrate of Potash.) To the same order also bclong certain acidulous fruits
(as Oranges, Lernons, Mulberries, Tamarinds, Prunes, fruit of the Dog-rose, &c.,) and herbs
(as Wood Sorrel, Common Sorrel, Lettuce, &c.,) and Aeid Whey (serum lactis acidum.)

Order 2. Saline Refrigerants. —This order includes certain neutral salts; namely, the
Nitrate and Chlorate of Potash.

Active Principles.-
this class.

-Acids and the Alkaline Salts are the active principles of

Class 6.
(Vito-secerning

Medicamenta Evacuantia. — Evactjants.
Agents, Nutall; Vital Agents which operate on the secerning System, A. T.

Thomson.)
Definition. —Agents which provoke a discharge by some emunctory, are

termed evacuants (from cvaato, I evacuate or make void.)
Physiological Effects. —As evacuants promote secretion, their action on the

secreting organs must be that of excitants; and, when carried too far, is followed
by inflammation. They are employed to restore natural secretion, the diminu-
tion or stoppage of which has arisen from torpor, or deficient vascular activity
of the secreting organ. But their secondary effect is exhaustion; and thus these
agents, having a weakening or depressing influence on the System, are employed
as antiphlogistics, and are denominated contra-stimulants or hyposthenics by the
supporters of the doctrine of contra-stiraulus. (See p. 142.) They diminish the
quantity of circulating fluid; and hence they are obviously indicated in plethora.
By their depressing influence over the vascular System, as well by their power
of unloading the blood-vessels, they indirectly promote absorption; and are, in
consequence, used in dropsical cases to hasten the removal of the effused fluid.
I have already alluded (pp. 47 and 155) to the mutual influence which the secre¬
tions have over each other, 1 and which constitutes what has been denominated
the anlagonism of the secretions. In therapeutics we sometimes take advantage
of this and excite the secretion of one organ, with the view of diminishing that

' " Since all secretions, inasmnch as they extract certain ingredients from the Wood, produce a change in
its composition, no one secretion can be altered in quantity or quality without disturhing the balance which
exisäts between all in their action on the hiood; hence, the increase of one secretion gives rise to the diminu-
tion of anollier. 1' (Müller's Physiology, by Raly, vol. i. p. 473)
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of

of another. Moreover, we frequently employ evacuants as revulsives (see p.
153,) to relieve local determinations of blood to parts remote from those on which
the evacuant operates. Thus purgatives are employed in affections of the head.
Some of the milder evacuants, which gently and moderately promote the action
of two or more secreting organs, are beneficially employed in chronic diseases
under the name of alteratives, or pttrißers of the blood. The agents called re-
solvents (as Mercury, Iodine, and the Alkalis,) and which are used to combat
visceral and glandulär enlargements, augment the activity of the secreting organs.

Modus Operandi. —In a considerable number of cases evacuants exert a topical,
stimulant, or irritant influence over the organs whose secretions they augment.
In some instances we apply them directly to the part on which we wish them to
act; as in the case of Errhines, Masticatories, and Cathartics (usually.) In
other instances, the active principle of the evacuant is absorbed, circulates with
the blood, and is thrown out of the System by the secreting organ, whose activity
it augments. It is probable, therefore, in this case, that the increased seeretion
arises from the local Stimulus comiftunicated to the secreting vessels by the
evacuant (or its active principle) in its passage through them. The Operation of
the Turpentines and Copaiva on the mucous surfaces, and of many diuretics on
the kidneys, is readily accounted for in this way.

Active Principles. —,/?« acrid principle is found in a considerable number of
the medicines of this class. The salts of the alkalis operate as evacuants.

Acrid Piunoiples: — Acrids are organic substances which irritate or inflame living parts
with which they are placed in eontact, independently of any kriown chemica] action. They
werc formerly supposed 1 fo owc their activity to a peculiar proximale principle, which was
denominated the acrid principle of plant s (prineipimn acre plantarum;) bot modern chemistry
has shown that there is no one constituent of organic substances to which this term can be
exclusively applied; bnt that many dissimilar principles agree in possessing acridity. Thus
acrid substances are found araong aeids (e. g. Crotonic, Ricinic, and Gambogie,) vegetable al¬
kalis (e. g. Veratria and Emetia,) neutral crystalline matters (e. g. Elaterin,) volatile oils (e. g.
Cantharadin, and the Oils of Mustard, Garlic, and Rue,) resins (e. g. the resins of Euphor¬
bium and Mezereon,) and extractive matter (e. g. Colocynthih.) The acrid matter of some
plants (e. g. of Ranunculus) has not yet been isolutod. This arises from the facility with
which it becornes decomposed.

Sub-class l. liqucfacienli a.—L iquefacients,

(Verflüssigende Mittel, Sundelin.)

Definition. —Medicinal agents which augment, the secretions, check the solidi-
fying, but promote the liquifying, processes of the animal economy, and which,
by continued use, create great disorder in the funetions of assimilation, may be
termed liquefacients (from liquefacio, I liquefy.)

Practitioners must have long feit the want of some terrn which should indicate the physio-
logical action of Mercury, Antimony, Iodine, the Alkalis, and other medicinal agents em¬
ployed as resolvents. To supply this desideratüm 1 have adopted, in the absenee of a better,
the word Liquefucicnt.

Physiological Effects. —Liquefacients promote seeretion and exhalation gene-
rally. Thus Mercurials augment the secerning funetions of the mucous follicles
of the mouth, the salivary glands, the alimentary canal, the liver, the kidneys,
and the skin; and it is probable that they also increase the secretions of the pan-
creas and the exhalation from the pulmonic surface. Antimonials, Iodine, and
the Alkalis, exert a similar, though not equally powerful, influence over the same
organs. So that in their effects on these parts, liquefacients correspond with the
ancient panehymagogues (from ^«v, all; z-j^or, juice; and «=»/», I drive away,)
or medicines which were supposed to purge away all sorts of humouts.

They also check solidifying, while they promote liquefying, processes in the

i See the Principles of Modern Chemistry systematically nrrnnired by Dr. F. C. Gren., translated from the
Oerman, vol. i. p 428. Lond. 1800.—Also Gura, De Principio Plantarum tum. Halai, 1791.

Vol. I.— 25
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animal economy; and on this account I have venttired to name them liquefacients,
a terra which corresponds nearly with the phrase verflüssigende Mittel, used by
Sundelin. 1 Thus these agents soften and loosen textures, and assist the removal
of adhesions and exudations. This effect is best seen after the use of mercnrials,
the action of which, observes Dr. Faire, 2 " is positively anti-phlegmonous. If
it be pushed far enough, it produees an effect the exact reverse of the phlegmo¬
nosa State, namely, the erythematous inflammation; the tendency of which is to
loosen structure, while that of phlegmonous inflammation is to bind texture."
linder the influence of Mercury the gums become spongy, the intestinal and pul-
monic membranes softened, (Ferguson's Essays, p. 216.) and deposites ofcoagu-
lable lymph (as in Iritis) are removed. The beneficial effects of Mercurials,
Antimonials, Iodine, Alkalis, 3 &c. in promoting the resolution of visceral and
glandulär inflammation, and in relieving active congestion, may be ascribed to
this anti-phlegmonous action referred to by Dr. Faire. These agents are op-
posed to the exudation of plastic or coagulable lymph (hence they check Union
by adhesion,) and to the formation of false membranes. Döring their use, vis¬
ceral and glandulär enlargements and indurations, thickening of membranes (as
of the periosteum,) and morbid, but non-malignant, growths of various kinds, are
sometimes observed to get softer and smaller, and ultimately to disappear. Dr.
Ashwell [Guy's Hospital Reports, No. I. 1836.) graphically describes indura¬
tions, and hard tumours of the Uterus, as having " melted away " ander the in¬
fluence of Iodine. In hepatization of the lungs, the solid matter, deposited in
the air-cells, is often absorbed, and the cells rendered again permeable to air, by
the use of Mercury. It is on account of the influence of liquefacients in check-
ing phlegmonous inflammation, obviating its consequences, and promoting the
removal of enlargements, indurations, &c. that they are frequently denominated
resolvents (from resolvo, I loosen or dissolve.) Lastly, the long-continued use
of liquefacients gives rise to a considerable disorder of the functions of assimila-
tion.

A course of Mercury, it is well ktlown, prodüces paleness or blanching; an effect which
Dr. Farre (Ferguson's Essays, p. 216.) ascribes to the diminished number of red globulea of
the blood. A prolonged use of this minera] gives rise to ollier Symptoms of cachexy. The
long-conlinued employrnent of Alkalis appears to induce a scorbutic cachexy. 4 Iodine cause3
a morbid state, which has been termed iodism.

Onr acquaintance with the extent of the Order of liquefacients is too limited to
enable us to group them for any useful purpose. As a provisional arrangement
of them I suggest the following:—

Order 1. Mercurial Liquefacients.
Order 2. Antimon ial Liquefacients.
Order 3. Iodic Liquefacients.
Order 4. Älkaline Liquefacients.
Order 5. Saline Liquefacients, including probably Sal Ammoniac, Common Salt,

Chloride of Barium, &c.
Order 6. Sulphurotjs Liquefacients, comprehending Sulphur, and the Älkaline

Sulphurets.

Modus Operandi. —The resolvent Operation of medicines of this order is usually
explained by referring it to an augmented activity of the absorbents. But this
explanation is imperfeet, and does not account for all the phenomena. The
effect is ascribable to a change in the nutrition of the parts affected. My friend,
Dr. Billing, (First Principles of Mediane, pp. 69, 70, 4th ed. Lond. 1841.) is
of opinion that " Mercury and Iodine remove morbid growths by starving them,

i Handbuch der specialen Heilmittellehre, Bd. i. S. 180, 3te Aufl. Berlin, 1833.
i Essays on the most important Diseases of Women, by Robert Ferguson, M D. Part i. p. 215. Lond. 1839.
3 Mascagni, in the Memoric della Societa Italiana delle Scienze. Modena, 1804.—Also Negri, in Lond. Medi-

cal Gazette, vol. xiv. p. 713.
* See Huxharn's Essay on Fevers, pp. 48 and 308. 3d edit. 1757.—See also Dr. Buirows'a Qulsionian Lee-

tures in the London Mcdical Gazette, vol. xiv.
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which they effect by contracting the capillaries." But I conceive there must be
something more in the influence of these remedies than a mere reduction in the
quantity of blood snpplied to the affected parts. The enlargements which these
agents remove are not mere hypertrophies; their structure is morbid, and they
must, in consequence, have been induced by a change in the quality of the vital
activity; in other words, by morbid action. Medicines, therefore, which remove
these abnormal conditions, can only do so by restoring healthy action,—that is,
by an aiterative influence. By what force or power they are enabled to effect
changes of this kind must, for the present at least, be a matter of speculation.
Müller (Physiology, by Baly, vol. i. p. 363.) thinks it is by affinity. " They
produce," he observes, " such an alteration in the composition of the tissues,
that the afflnities already existing are annulled, and new ones induced, so as to
enable the vital principle—the power which determines the constant reproduc-
tion of all parts in conformity with the original type of the' individual—to effect
the farther restoration and eure; the Mercury itself does not complete the eure."

Sob-class 2. Diaplioretic a.—D iapliorctics.

(Sudorifica; Diapnoica.)

Definition. —Medicinal agents, which promote cutaneous transpivation, are de-
nominated diaphoretics (from huQopea, I transpire,) sudorißes (from sudor, sweat,
andfacio, I make,) or diapnoics (from <^;o«ryo>j, Perspiration.)

The terms diaplioretic and diapndic have been used to designate substances whioh augment
the insensible Perspiration; white the word sudorific indicates a substance increasing the
sweat or sensible Perspiration. But insensible Perspiration and sweat differ in their physical
conditions only,—the fonr.er being the vaporous, the latter the liquid state of the sanie fluid.
Hence, there can be no essential difference between diaphoretics and sudorifies, and I, there¬
fore, use the terms synonymoasly.

Physiological Effects. —The agents which, under certain circumstances,
augment cutaneous exhalation, are both numerous and heterogeneous. External
heat, assisted by the copious use of dilueiits, constitutes an important and power-
ful means of promoting sweating. Whenever a large quantity of fluid is taken
into the System, the excess is got rid of by the kidneys, the skin, and the lungs;
and if we keep the skin wanrij as by warm clothing, or the use of hot air or hot
vapour-bath, (See pp. 47, 50, and 52.) the action of the cutaneous exhalants is
promoted, and sweating results; but if the skin be kept cool, the kidneys are sti-
mulated, and the greater part of the liquid passes off through them. Friction,
exercise, and all agents which excite vascular action, have a tendency to promote
sweating. The sudden and temporary application of cold, as in the affusion of
cold water, (See p. 60.) sometimes proves sudorific by the reaction which it
occasions. Lastly, many medicinal agents, acting through the circulation, cause
sweating. The latter are the substances which are usually indicated by the word
sudorific or diaphoretic.

Diaphoretics are relative agents; they sueeeed only in certain states of the
body. Moreover, for different conditions, different diaphoretics are required.
They constitute an exceedingly uncertain class of remedies, with regard both to
the produetion of sweating and to the advantage to be derived therefrom. Dr.
Holland (Me.dica! Notes and Reßections, p. 52. Lond. 1839.) suggests that
when benefit follows the use of diaplioretic medicines, it is often ascribable, not
to their direct influence on the exhalant vessels, butto other changes which they
excite in the System, of which sweating is to be regarded rather as the effect and
proof than as the active cause.

The Operation of diaphoretics is promoted by the exhibition of large quantities
of warm mild diluents, and by keeping the skin warm. Moreover, they are
more effeetive when given at bed-time, since there appears to be greater disposi-
tion to sweating during äleep than in the waking State. The exhibition of diu-
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retics should be avoided during the Operation of diaphoretics, as they appear to
check the Operation of the latter. The same rule has been laid down with regard
to purgatives; but it is well known that Perspiration is often the consequence of
hypercatharsis.

Diaphoretics may be arranged in seven Orders, as follows:—
Order 1. Aiüeous Diaphoretics. —Under tliis hcad are included not only simple Water,

but Gruel, Whey, and Tea. These, wlien assisted by external wartnth, otten prove very
eft'ective diaphoretics, even when uscd alone, white to all ttie other groups they are valuable
adjuvants ; and in no cases are they injurious.

Orber 2. Alkaline and Saline Diaphoretics. —The salts of the alkalis are frequently
used to proraote Perspiration. Acetate and Carbonate of Ammonia, Alkaline Citrates and
Tartrates, Sal Aramoniac, and Nitrate of Potash, are employed fbr Ulis purpose in fevers.

Order 3. Antihonial Diaphoretics. —The liquefacient Operation of Antimonials has been
already referred to. Diaphoresis is one of its consequences. We use tliis group of diapho¬
retics in febrile and inflammatory cases. It is preferred to the opiate diaphoretics when there
is intiammation or congestion of the brain, or a tendency to either of these conditions.

Order 4. Opiate Diaphoretics. —Opium and its alkali Morphiä have a remarkable ten¬
dency to produoe sweatiug. The former is ofien used as a diaphoretie, eommonly in the
form of Dover's Powder, when no disorder of the brain exists ; and especially when an ano-
dyne is indieated. When the stomach is very irritable, an opiate diaphoretie is preferred to
an antimonial one. In rheumatism, and slight eatarrhs, Dover's Powder proves highly ser-
viceable. In diabetes and granulär disease of the kidneys, it is the best sudorific we can use,
especially when conjoined with the warm bath.i Opium and Camphor form a serviceable
sudorific Compound when the surface is cold, as in Cholera.

Order 5. Oleaginous and Resinous Diaphoretics. —This group includes a large number
of substanees, soine of which ovve their activity to volatile oil, as the Labiata3 and the Lau-
raceae (e. g. Sassafras and Camphor;) others to resin, as Mezereon and Guaiacum ; vvhile sonie
contaiu both oil and resin, as Copaiva and the Turpentines. The substanees of this order
possess stimulant properties. They probably act localty on the cutaneous vessels through the
blood; for sorne of therrj {ex. Copaiva) can be detected by their odour in the Perspiration, and
they occasionally excite a slight eruption on the skin. The diaphoretics of this group are
useful in chronic rheumatism, secondary Syphilis, and chronic cutaneous diseases.

Order 6. Alcoholic Diaphoretics. —Aleohol and Wine augment cutaneous exhalation.
Order 7. Ipecacuanha. — I believe the diaphoretie property of Ipecacuanha to be conside-

rably less than is commonly supposed. Dover's Power owes its power of producing sweating
alulost exclusively to the Opium which it contaius.

Modus Oi'erandi. —Dr. Edwards (De l'Inßuence des Agens Physiques sur
la Pie. Paris, 1824.) has shown, that cutaneous transpiration is effected in two
ways,—by a physical action or evaporation, and by an organic action or transu-
dation. Evaporation, or the physical action, is the consequence of the porosity
of bodies, and takes place equally in the dead and living State. It is infiuenced
by the hygroinetric states of the surrounding air, by its motion or stillness, by
its pressure, and by its temperature. Thus, dryness, agitation, and diminution
of the weight of the air, increase it. Tranmdation, or the organic action of
transpiration, is a vital process, effected by minute spiral follicles or sttdoriferous
canals, and depends essentially on causes inherent in the aniinal economv,
although it may be infiuenced to a certain extent by external agents. Thus, ele-
vating the temperature of the surrounding air, preventing its frequent renewal,
and covering the patient with warm clothing, are means which promote the
organic, but check the physical, action of transpiration. Diaphoretics affect the
transudation or the vital process. They probably affect the exhalants in one or
both of two ways;—by increasing the force of the general circulation,—or by
speeifieally stimulating the cutaneous vessels.

Sub-class 3. Diuretic a.—D iuretics.

Definition. —Medicines which promote the secretion of urine are denomi-
nated diuretics (from hei, through; ovgoi, the urine; and psa, Iflow.)

i Söe Dr. Osborne'a paper in The Dublin Journal of Medical and Chemical Science, Jan. 1834.-
Christison, On Granulär Degeneration ofthe Kidncas. Edinburgh, 1839.

-Also Dr.
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Physiologioal Effects. —There are two principal modes of promoting the
secretion of urine; the one direct, the other indirect. The indirect method con-
sists in augmenting the quantity of fluids taken into the stomach, or in removing
any cause which checks the secretion. The direct mode is to stimulate the kid-
neys by means which speeifieally afl'ect these Organs. These means are the diu-
retics, properly so called. But almost all the substances thus denominated are
most inconstant in their effects.

The quantity of urine secreted in the healthy State is liable to considerable
Variation. Temperature, season of the year, climate, time of day, quantity of
fluid consumed as drink, State of health, &c. are among the common circum-
stances modifying this secretion. Whenever an unusual quantity of aqueous fluid
is taken into the System, the kidneys are the Organs by means of which the ex-
cess is, for the most part, got rid of. lf the customary discharge from the skin
or lungs be checked, by cold, for instance, the kidneys Endeavour to make up
for the deficiency of action in the other organs. Thus, in winter and in cold
climates, more urine is secreted than in summer and in hot climates. Again, if
transpiration be promoted, as by external warmth, the secretion of urine is dimi-
nished. Hence, when we wish to augment the renal secretion, diluents should
be freely administered, and the skin kept cool.

Mr. William Alexander (Experimentul Essays. Edinb. 1768.) endeavoured
to determine, as nearly as possible, the relative powers of different diuretics, and
he has given the following tabular views of his results:—
A Table of the different quantities uf urine always discharged in an equal time; viz. from

nine o'clock in the morning tili two o'clock in the afternoon, when an equal quantity of
the sauie liquid was drunk, but with different diureties, in different quantities, dissolved
in it.

By Ibj. ^vijss. simple infusion of bohea tea, Standard
By do. with gij. of salt of tartar
By do. „ gij. of nilre. -
By do. ,, 4 drops oil of juniper .
By do. ,, gj. salt of vvormword
By do. „ gij. Castile soap -
By do. ,, a tcaapoonful of spt. nitr. dulc.
By do. „ 15 drops of tinc. canthaiides
By do. ,, gij. of sal. polychrest ...
By do. „ gss. of uva ursi ....
By do. „ 5rj. of magnesia alba ...
By do. „ gij, of cream of tartar -

A Table of the different quantities of urine evaeuated in the same space of time, after drink-
ing the same quantity of different liquurs.

3 o 9
15 1 0
22 7 2
22 0 0
30 3 0
19 7 14
19 1 l
17 6 H
16 4 0
16 3 0
16 1 04
15 5 0
10 2 0A

By Ibj. ^vijss. of weak punch, with aeid
By do.
By do.
By do.
By do.
By do.
By do.
By do.

i
21

3 9
2 3

new cow whey ^^^^^^^^
decoct. diuret. Pharm. Edin.
London porter
decoct. bardan. Pharm. Edin.

, warm water gruel -
, small beer ...

warm new milk

- 18 6 0
- 17 5 0

16
14
14 6
13
U

These tables are to a certain extent useful, but as diuretics act very unequally
at different times, and cannot, therefore, be relied on, the value of Mr. Alexander's
experiments is considerably diminished.

By augmenting the secretion of urine we diminish the quantity of blood in the
blood-vessels, and thus create thirst, and promote absorption from the serous
cavities. Hence, diuretics are commonly resorted to m dropsical 'complaints;
but they are most uncertain in their Operation. Moreover, when they increase
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the quantity of urine, their influence on the effusion is not always curative. In
dropsy, attended with albuminous urine, and which arises from granulär degene-
ration of the kidneys, diuretics have usually been considered objectionable, on ac-
count of their stimulant influence over the kidneys. Dr. Christison, (On Granulär
Degeneration of the Kidneys, pp. 138, 149, and 160.) however, thinks the dis-
trust has been carried too far, and asserts, that they " do not increase the coagti-
lability of the urine in the early stage: in many instances they seem to diminish
it." He also suggests that the Irritation set up by the diuretic may be of a diffe-
rent kind to that of the disease; and that the one may not possibly increase,—
nay, perchance, may diminish, the other. In relieving the effusion and the coma,
he thinks them serviceable, and prefers Digitalis and Cream of Tartar to other
agents of this order.

Diuretics may be arranged in the following groups :—
Order 1. Aqüeous Diuretics. —Aqucous drinks promote diuresis indireetly, wlien the

skiri is kept cool, as I have before raentioaed.

Order 9. Saline Diuretics. —This order consists prinoipally of the Vegetable Salts of
the Alkalis ; espeeially Bitartrate and Acetate of Potash. These undergo partial digestion in
the system, and are converted into carbonates. Hence, they communicate an alkulinc quality
to the urine. Their supposed influence in the respiratory process has been before alluded to.
(See p. 134.) To this order also belong Nitrate and the Carbonates of the Alkalis.

Order 3. Sedative Diuretics. —To this order belong Digitalis and Tobacco, whose power
of reducing the fbree and frequency of the heart's action has been already referred to. (See
p. 178.) The diuretie eflfect has been referred, by Dr. Paris, (Pharmacologia, p. 179, 6th ed.)
to their sedative Operation. For as the energy of absorption is generally in the inverse ratio
of that of cireulation, it is presumed that all means which diminish arlerial action must indi¬
reetly prove diuretic, by exciting the funetion of absorption.

Order 4. Bitter Acrid Diuretics. —To this order belong Squills, Colchicum, and
Common Broom. These agents, in an over-dose, readily ooeasion vomiting. Tliey owe
their activity to an acrid principle, which probably operates, through the cireulation, on
the renal vessels as a locai stimulant or irritant, and in this way proves diuretic. Ac-
cording to my own observations, Common Broom less frequently fails to prove diuretic
than most other agents of this class.

Order 5. Oi.eaginous Acrid Diuretics. —To this order belong Juniper, Turpentine,
Copaiva, and Cajuputi. The volatile oil probably operates through the blood on the kid¬
neys, as a topical stimulant. Cantharidin, the active principle of Cantharis vesicatoria,
is of the nature of volatile oil, and operates in the same way.

Order 6. Acid Diuretics. —The diluted Acids frequently prove diuretic.

Order 7. Alcoholic and Etherial Diuretics. —Dilute Spirit and Nitrio Ether are
diuretics.

Order 8. Alkaline Diuretics.

Modus Operandi. — I have referred to the modus operandi of diuretics in speak-
ing of the Orders; and, in a former part of this work, (See p. 125.) I have given
a list of the stibstances which have been detected either unchanged, or more or
less changed, in the urine.

Sub-class 4. E1-rluna,—Errhincs.

Definition. — Errhines (from et, in and pit, the nose) are medicincs which
produce an increased discharge of nasal mueus. Stibstances which excite
sneezing are denominated sternulatories (sternutatoria) or ptarmics (from nTcupa,
I sneeze.)

Physiological Effects. —All the substances employed as errhines, or stemuta-
tories, are applied to the nose. The liquefacients, when administered by the
stomach, augment the secretion of the pituitary membrane as well as of all other
secreting organs; and I have several times remarked the increased discharge of
mueus from the nose of patients under the influence of lodide of Potassium, and
have detected the smell of Iodine in their handkerehiefs, so that I believe the
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particles of this substance ave thrown off by the mucous membrane of the nose,
as well as by other secreting Organs.

Most foreign matters when applied to the pituitary membrane promote its se-
cretion, and frequently also occasion sneezing. The latter is a reflex action of
the true spinal system; the excitor orincident nerve, by which the impression is
conveyed to the medulla oblongata, is the nasal brauch of the trifacial nerve.
Sugar and the Labiate plants, when reduced to powder, operate as very mild
errhines. Euphorbium, Veratrum, and more especially the alkali Veratria, are
the most powerful of the order. Tobacco is intermediate. Absorption readily
takes place from the pituitary membrane, and I have several times experienced
the constitutional effects of Tobacco (such as nausea, giddiness, depression of
the muscular power, and disorder of the mental functions,) from the use of the
moist snuffs (Rappees.) The continued employment of snuff injures the sense
of smell and alters the tone of the voice. In Syphilide affections of the nose,
and where there is a disposition to nasal polypus, the frequent use of errhines
may perhaps be injurious. Errhines have been principally employed to relieve
chronic afl'ections of the eyes, face, and brain; for example, chronic Ophthalmia,
amaurosis, headach, &c. They ean only be useful on the principle of counter-
irritation.

Schwilgue {Traue de Mutiere Medicale, t. ii. p. 298.) ennmerates the follow-
ing purposes for which sneezing is excited: to excite respiration when this func-
tion is suspended; to promote the expulsion of foreign bodies accidentally intro-
duced into the air-passages; to occasion a general shock at the-commencement of
dangerous diseases which we wish at once to suppress; to augment the secretion
of nasal mueus, and of tears; to favour the exeretion of mueus eollected in the
nasal sinuses; to rouse the action of the eneephalon, of the senses, of the Uterus,
&c.; and to stop a convulsive or spasmodic State of the respiratory apparatus.
We should not, however, forget that the coneussion occasioned by sneezing is
not always free from dangerous results, especially in plethoric habits, and per¬
sona disposed to apoplexy, or affected with hernia, prolapsus of the Uterus, &e.

The Errhines may be arranged in the following groups: —

Order 1. Mechanically-irritating Errhines. —To this order Sugar and other
inert substances belong.

Order 2. The Labiate or Aromatic Errhines. —Sage, Marjoram, Lavender, and
other Labiate plants, form mild snuffs when reduced to powder. They are seldom used
singly or alone.

Order 3. Cerebro-spinant Errhines. —To this order belongs Tobacco, which con-
stitutes the basis qf ordinary snuff.

Order 4. Acrid Errhines. —Euphorbium, Veratrum, and Asarum, belong to this
order.

Order 5. Inorganic Errhines. —Common Salts, Sal Ammoniac, and Subsulphate
of Mercury, belong to this group.

Süb-class 5. S i a 1 o g o g a.—S i a 1 o g o g u e s.
Definition. —Medicines used to augment the salivary discharge are denomi-

nated sialogogues (from s-<«Aov, the saliva; and ay«, I convey or drive out.)
Physiological Effects. —Sialogogues are of two kinds: some act topically,

others by specific influence over the salivary Organs. This, therefore, is tlie
foundation for arranging them in two groups or Orders.

Orcer 1. Local Sialogogues. —These are sialojrojrues which are applied to the
mouth. When used in a soft or solid state they are called masticatories (.maslicatoria,
from mastico, to eat or cliew.) They act on the mucous follicles of the mouth and the
salivary glands. Most solid or soft, bodies, when chewed increase the flow of saliva : thus
Wax and Mastic produce this effect. Acrids, however, as Horse-radish, Mezereon, Pelli-
tory of Spain, and Ginger, possess this property in an eminent degree.
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In almosl all parts of tlie World masticatories are more orless used. In the East-Tndies
Betel-nuts (the seeds of Areca Catechu) are ohewed with Quick-lime and the Betel-leaf
(the leaf Piper Betel.) The Jndians have a notion that these substances fasten the teeth,
clean the gums, and cool the mouth. (Ainslie's Materia Indien.) In this country the
rnasticatory commonly employed by sailors is Tobacco.

As the saliva is generally swallowed, masticatories do not confine their action to the
mouth, but excite likewise the stomach. Peron ( Voyage aux Terres Australes. Paris.)
was convinced that he preserved hie health, during a long and difficult voyage, by the
habitual use of the Betel; while bis companions, who did not use it, died mostly of dysen-
tery. Für habitual use, and as mere sialogogues, mucilaginous and emollient masticato¬
ries might bc resorted to, but we find that acrids of various kinds have always been pre-
ferred. Masticatories, as therapeutic agents, have been principally used either as topical
applications, in affections of the gums, tongue, tonsils, ealivary glands, &c. or as coun-
ter-irritants in complaints of neighbouring organs, as in earache, rheumatism of the peri-
cranium, affections of the nose, &c. The stronger masticatories, as Mustard and Horse-
radish, excite an increased discharge of nasal mueus and tears, as well as of saliva
and tnueus of the mouth.

Order 2. Specific or Remote Sialogogues. —Several substances have had the re-
putation of prodacing salivation or ptyalism by internal use. Of these the preparations
of Mercury are the only ones on which mach reliance can be placed, and even they
sometimes disappoint ns. The preparations of Gold, of Antimony, and of Iodine, occa-
sionally have this effect. The continued use of the Hydrocyanic orNitric Acid has, in
several instances, produced salivation. In poisoning by Poxglove the same has been ob-
served. Laslly, nauseants increaee the secretion of saliva. Mercurials are given in
certain diseases to excite ptyalism, and in some cases it is necessary to keep up this ef¬
fect for several weeks. It is not supposed that the salivation is the cause of the benefit
derived, but it is produced in order that we may be satisfied that the Constitution is suffi-
ciently influenced by the medicine.

Sub-class 6. Expcctoranti a.—E xpectorants.
Definition. —Medicines which promote evacuations from the bronchia, trachea,

and larynx, are denominated e.xpecloranls (from expectoro, I expectorate.)
Physiological Effects. —In the healthy State, the liquids secreted or exhaled

by the aerian membrane are got rid of by evaporation and absorption. But when
from any circumstanee the balance between the two processes of produetion and
removal is destroyed, and an accumulation of mueus takes place, nature endea-
vours to get rid of it by coughing. Hence some have applied the term expecto-
rant to irritating substances (as Chlorine gas, the vapour of Acetic or of Benzoic
aeid, &c.,) which, when inhaled, produces coughing, as well as an augmentation
of secretion. "We provoke cough," says Schwilgue, (Tratte de Mutiere Me-
dicale, tom. ii. p. 296.) " to favour the expulsion of foreign bodics introduced
from without into the aerian tube, and especially of liquids; we have recourse to
it to favour the expectoralion of mueus, of membraniform eoncretions, and of
pus, which have aecumulated in the aerian passages, whenever the local irrita-
tion is not suffieiently gieat.

It has been thought by some, that the mueus secreted may be too tough and
viseid to admit of its being easily brought up by coughing, and the term expec-
torant has been applied to those medicines which have been supposed to render
it thinner and less viseid. But as Mr. Moore (Jin Essay on the Materia Medica.
London, 1792.) has justly observed, thick phlegm is sometimes more easily ex-
pectorated than thin: and if this were not the case, we have no specific means of
rendering the phlegm either thicker or thinner. Liquefacients, however, are the
agents most likely to effect it. Frequently the term expectorant is applied to
substances supposed to increase or promote the secretion of bronchial mueus, and
in pharmacological works a long list of medicines, thought to have this effect, is
usually given. Most of the agents employed with this view act relatively,—
that is, they obviate the causes which checked the healthy secretion. Some are
topical agents, as various Gases and Vapours. There are others, however,
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which, when taken internally, are supposed to affect the aerian membrane in a
specific manner, and are beneficially employed in chronic catarrhs. Such are
the Balsams, the Oleo-resins, the Fostid Gums, Squills, &c. Many of the sub-
stances which give relief in chronic pulmonary complaints, do not promote, but
check, the secretion of bronchial mueüs: as the Sulphate of Zinc,—to which
Begin (Tratte de Therap. t. ii. p. 561.) adds the Balsams. Yet these agents
are usually classed with expectorants; and Dr. Paris {Pharmacologia.) makes one
class of expectorants to consist of " medicines which diminish the inordinate flow
of fluid into the lungs, and render the expectoration of the remainder more easy."
In fact, it appears to me that a large majority of the agents used under the name
of expectorants, in bronchial and pulmonary affections, are substances which
modify the vital activity of the aerian membrane by an aiterative influence, and
that expectoration is by no means an essential effect of their Operation. Tliis
appears to be particularly the case with Antimonials, Senega, and Ipecacuanha.
Of all classes of the Materia Medica, none are more uncertain in their action than
expectorants.

The following is a provisional arrangement of the substances most commonly
used as expectorants:—

Order 1. Vapours or Gases used as Topical Expectorants. —Chlorine and Am-
moniacal Gases; the Vapours of Iodine, of Water, of the Volatile Oils, of Tar, of Ben-
zoic and Acetic Acids; and the Smoke of Tobacco and Stramonium.

Order 2. Stimulating, Resinous Expectorants. —This order includes the Fcetid
Gums, the Oleo-resins, and the Balsams.

Order 3. Nauseating Expectorants, as Emetic Tartar, Tpecacuanha, Squills, Gar¬
be, and Senega.

Modus Operandi. — Several of the so-called expectorants become absorbed, and
are recognisable by their odour in the breath; as some of the Oleo-resins, Garlic,
and Asafcetida. It is probable, therefore, that their influence over the bronchial
membrane is by a topical action. Emetina and Emetic Tartar have, aecording
to Magendie (Formidaire.) and Orfila, (Toxicologie Generale.) a specific in¬
fluence over the lungs, and the lungs of animals killed by these substances are
said to present traces of inflammation.

Sub-class 7. Emetica. — Emcties.
(Vomitoria.)

Definition. —Medicinal agents used for the purpose of provoking vomiting
are called cmet.ics (from epta, I vomit,) or vomits.

Piiysiological Effects.' —Usually within twenty or thirty minutes after
taking an emetic, a general feeling of uneasiness and nausea comes on. The
pulse becomes small, feeble, and irregulär; the face and lips grow pale; a distress-
ing Sensation of relaxation, faintness, and coldness of the whole System is expe-
rienced; the saliva flows copiously from the mouth; the eyes lose their lustre;
and the whole countenance appears dejeeted. These Symptoms, which consti-
tute the first stage of vomiting, continue for a variable period, and are followed
by the ejeetion of the contents of the stomach. As soon as actual vomiting com-
mences, the general phenomena are altered: the pulse becomes frequent and füll,
the temperature of the body increases, and a sweat breaks out on the face and
other parts. During the aet of vomiting, in consequence of the pressure made
on the abdominal aorta, and the interruption to the circulation through the lungs,
from the impeded respiration, the blood returns with difficulty from the head, the
face swells and becomes coloured, the conjunetiva is turgid and red, the jngular
veins are gorged, and tears burst from the eyes. The violent straining is often
attended with pain in the head and eyes, and with Ihe involuntary expulsion of

Vol. I.— 20
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the urine and faeces. The matters vomited vary according to circumstanees: they
may consist of the alimentary substances, bile, &c. contained in the stomach and
duodenum previous to the exhibition of the emetic; of the fluids collected by the
action of the emetic; and, lastly, of the emetic itself. Sometimes Striae of blood
are observed, which usually come from the pharynx. The number of vomitings,
and the ease with which they are effected, are liable to considerable Variation,
arising from the State of the digestive organs, the temperament of the patient, the
State of the cerebral functions, &c When the vomiting has entirely ceased, the
patient feels languid, oppressed, and drowsy, and the pulse becomes weak and
slow: the exhaustion is sometimes so great as to be attended with fatal conse-
quences. A case of this kind is alluded to by Dr. Paris, (Pharmacologia, vol. i.
p. 163, öth ed. 1825.) in which an emetic was imprudenfly gjven to a patient
in the last stage of phthisis, with the intention of dislodging the pus with which
the lungs were embarrassed: syncope was produced, from which the patient
never recovered. Among other occasional ill consequences of vomiting may be
mentioned comatose affections, uterjne or pulmonary hemorrhages, hernia, abor-
tion, suffocation, prolapsus of the Uterus, rupture of the abdominal muscles, &c.
These effects are produced by the violent muscular exertions, which attend the
act of vomiting. They suggest cautions as to the use of emetics. Thus, in apo-
plexy, and some other cerebral affections, or when a tendency thereto exists; in
pregnancy, especially when miscarriage is threatened; in prolapsus uteri, hernia,
aneurism, <&c. the dar.ger to be apprehended from emetics is obvious. The eon-
cussion which they excite sometimes dislodges gall-stones.

The intensity and duration of the different stages of vomiting have no neces-
sary relation to each other. Thus the Sulphates of Zinc and Copper excite
speedy vomiting, with but Utile nausea;—and are, therefore, preferred as emetics
in narcotic poisoning. Tobacco and Tartarized Antimony, on the other hand,
produce great nausea and depression of System. Hence, when the depressing
eftects of emetics are required, as in infiammatory and other diseases, we employ
the last-mentioned emetic. (See p. 154.)

The irritation produced by the exhibition of emetics gives rise to an increased
secretion from the mucous follicles of the stomach and duodenum; as is shown
by the thick, filamentous, and viscid matters frequently ejected. We infer, also,
that the action of the exhalants must be increased, inasmuch as persons who
have taken only a few spoonsful of emetic liquids sometimes bring up a very
considerable quantity of fluid. Darwin mentions a man who vomited six pints
of liquid, although he had only swallowed one. Bile is frequently thrown up,
either alone or mixed with other fluids; but we must not infer from this that it
had existed in the stomach previous to the exhibition of the emetic, for bile is
not ordinarily rejected in the first efforts, but only in the subsequent vomitings;
and the quantity increases in proportion to the length of tirae the vomiting eonti-
nues. Emetics promote the secretion of bile, and probably of the pancreatic
jnice also. We presume that they likev/ise augment absorption during the stage
of nausea, previously to the act of vomiting, and when the force of the circula-
tion is reduccd.

The number of medicinal substances employed as emetics being but few, little
benefit can attend any attempt to classify them. There are, however, two modes
of arranging them; either into vegetable emetics and mineral emetics; or into,
first, those which seem to possess a specific power of exciting vomiting (as
Emetic Tartar,) since they induce it, not only when contained in the stomach,
but also when thrown into the veins or otherwise intvoduced into the circulation
(specific'emelics,)— and secondly, those (as Mustard) which create vomiting only
when taken into the stomach (topical emetics. 1)

1 For an aeconnt nf the uses of emetics consult Dr. FothergilTs Tnaugural Dissertation," "De Emeäcorum
Usn in variis Morbis traetanäis." Edinb. 1730.—AnEnglish translation of this is published in his Medical
Wurls, by J. C. Lettsom, M. D. Lond. 1784.
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Modus Operandi. —Vomiting is a refiex spinal aet. It may be excited by
touching the fauces, velura pendulum palati, &e. In this case the excitor nerve
is the trifacial, the branches of which are distributed to these parts. Tickling
the back part of the pharynx excites an act of deglutition. 1 Irritation of the sto-
mach, and upper part of the intestines, also produees vomiting. In this case,
the pneumo-gastric and splanchnie nerves act siinultaneously, according to Mül¬
ler, (Physiology, by Baly; vol. i. p. 509.) in transmitting the irritation. Emetic
Tartar causes vomiting, both when taken into the stomach, and when injected
into the veins. As its Operation is probably alike in both cases, it becomes a
question whether, when introduced into the stomach, it must be first taken up
into the circulation before it can cause an act of vomiting;—or, when injected
into the veins, it acts ori the parts engaged in the act of vomiting through the
medium of their blood-vessels? I believe the latter is the more probable expla-
nation; because, in the first place, we know that ordinary gastric irritation, where
absorption is out of the question, will excite vomiting;—and, secondly, because
Müller has found, that lacerating with a needle the nervous splanchnieus of the
left side, in the rabbit, will produce contraction of the abdominal muscles. If
this opinion be correct, emetics, when introduced into the stomach, affect the
medulla oblongata through the excitor nerves (the pneumo-gastric,) and the con¬
traction of the muscles necessary to the act of vomiting, is effected by the refiex
nerves (the spinal nerves to produce tbe cxpiratory efforts, and, according to Dr.
Hall, the pneumo-gastric to elose the larynx, and open the cardia.) When, how-
ever, the emetic is introduced into the circulation, it is doubtful " whether its
more important action is npön the organs from which the nervous energy for the
movements of vomiting aie derived, or upon the Organs of motion theraselves."
(Müller, op. supra dt. p. 310.)

The mechanism of the act of vomiting is too exclusively a physiological sub-
jeet to permit any observations on it in this place. I must refer to the Works of
Müller and Dr. M. Hall for Information concerning it.

Sub-class 8. Cathartica- — Cathartics-.
(Purgaüves.)

Definition. —Medicines which produce alvine evacuations are denominated
Ca/harlics (from x.xHifa, I purge.)

Physiological Effects. —Cathartics cause alvine evacuations by increasing the
peristaltic motion of the intestines arid by promoting secretions from the mueous
lining. The milder purgaüves, however, operate principally by their irifluence
on the muscular coät of the intestines; while the stronger önes stimülate the mu¬
eous follicles and exhalants, and give rise to liquid evacuations. These are de¬
nominated Hydragogues (from 'u<5»», water; and «y«, I drive off.) Sonic of
them create nausea, faintness, occasionally vomiting, eolicky pains, abdominal
tenderness, and tenesmus. The more violent ones, if givert in an over-dose,
produce inflammation of the alimentary carial 3 characterized by violent vomiting
and purging, abdominal pain and tenderness, cold extremities, and sinking pulse.
These are denominated Draslics (from <5>««, I am active.) Emollient or demul-
cent drinks (as barley water, gruel, and broth>are taken to favour their safe Ope¬
ration. As the intestinal surface consists of about 1400 Square inches, 3 from the
whole of which secretion and exhalation are gtnng on, it is obvious that purging

i Dr. Marshai] Hall, On tln Diseases-and Derangements ef the Nervous System, p. 103. A feather, introduced
into the throat to excite vomiting, has, by being pushed too far down, been actualjy swallowed, without
cansing vomiting.

•>■The deailis frorn the nse of Morison's Pills are rcferrible totliis. The active ingredient of these medicines
is samboge (see Land Med. Ciaz. vol. xiv p. S:2 and 759; vol. xvii. p. 357, 415, and (K3; vul. xviii. p. 75 an(|
9S7; vol. xix. p. 97(i.)

3 This mea-oremoTit has been caleulated from the Statements as to tlic lengtli and diameter of the intes¬
tines in Meckel's Manuel d-Jhiatomie generale, descriptive d. valhologiquc. Traduit par J. A. L. Jourdan et O.
Bleichet. Paris, 18-J5.
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offers a very powerful means of diminishing the quantity of the fluids of the
body; and acoordingly we find that some cathartics, especially Elaterium, cause
very copious watery discharges; and their employment is followed, as might be
expected, with thirst and augraented absorption from the serous cavities, so that
they sometimes reduce or even remove dropsical swellings. The more violent
purgatives promote the discharge of bile and pancreatic liquor, by the irritation
they produce at the termination of the ducts which pour these secretions into the
alimentary canal.

A distinction is usually made in practice between cooling and warm purgatives.
By the former are cornmonly meant saline purgatives which, while they cause
purging, without having any tendency to excite infiammation, are supposed to
have a refrigerant influence over the System, and are adapted for febrile and in-
fiammatory cases. By the latter are meant the more violent cathartics, which
are presumed either to quicken the pulse, or at least to excite the abdominal vas-
cular System, and, therefore, are considered to be less fitted for febrile cases. 1

Cathartics may be conveniently arranged in five groups or Orders, as fol-
lows:—

Order 1. Laxatives or Lenitives. —This group contains the mild cathartics, such as
Manna, Cassia pulp, Tamarincls, Prunes, Honey, Bitartrate of Potash, and the fixed Oils
(as Castor, Almond, and Olive oils.) These very gently evacuale the Contents of the
intestinal canal, and usually without causingany obvious irritation, or affecting the gene-
ral System. Manna, however, is apt to occasion flatulence and griping. Laxatives are
employed in any cases wliere we wish to evacuate the bowels with the least possible irri¬
tation, as in children and pregnant womcn; in persona afHicted with infiammation of
any of the abdominal or pelvic viscera, with hernia, prolapsus of the womb or rectum,
ptles, or stricture of the rectum; and after surgical Operations about tbe abdomen and
pelvis.

Order 2. Saline, Antiphlogistic, or Cooling Cathartics. —This order is composed
of tho saline purgatives, such as the Sulphat.es of Soda, Potash, and Magnesia, &c.
They increase the peristallic motion of the alimentary canal, and augment the effusion
of fluids by the exhalants of the mucous surface, thereby giving rise to watery stools.
They do not appear to possess the power of inflaming the intestinal tube, nor of heating
the general System. They are adapted for febrile disorders, inflammatory affections,
plethoric conditions, &c.

Order 3. Milder Acrid Cathartics. —This order includes Senna, Rhubarb, and
Aloes. These are more active substances than any of the preccding. They are acrids
and stimulants, but their local action is not sufEciently violent to cause infiammation.
Senna is employed where we vvant an active, though not very acrid or irritant, purgative.
Rhubarb is administered in relaxed and debilitated conditions of the alimentary canal, on
account of its tonic properties. Alocs is used in torpid conditions of the large intestines,
and in affections of the head. 1t is usually considered objectionable in piles and diseases
of the rectum.

Okder 4. Drastic Cathartics. —This group comprehends the strong acrid purga¬
tives; such as Jalap, Scammony, Black Hellebore, Gamboge, Croton oil, Colocynth, and
Elaterium. These, when swallowed in large doses, act as acrid poisons. They are em¬
ployed as purgatives in torpid conditions of tbe bowels; as hydragogues in dropsical af¬
fections; and as counter-irritants in affection of the braiti. They are objectionable reme-
dies in inflammatory and irritable conditions of the alimentary canal.

Order 5. Mercurial Cathartics.— The principal of these are tbe Hydrargyrum
cum Cretä, the Pilula Hydrargyri, and Calomel. We employ them as aiterative purga¬
tives, and to promote the hepatic functions. As they are uncertain in their Operation,
they are usually eombined with, or followed by, other purgatives.

Modus Operandi. —The more powerful cathartics are acrids or local irritants.
Some of them (e. g. Gamboge) operate almost solely in this way; for they do
not excite purging except when they are introduced into the alimentary canal,
and they easily excite vomiting when swallowed. But most of the drastics

i An ar.onymous wriler, in the Ltmdon Medical Gazette, vol. iv p. 139, contends that Aloes is not a wann
purgative, thougti usually considered to be so.
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exert, in addition, a specific influencc over the alimentary canal, so that they
excite purging when injected into the veins, or when applied either to the serous
membranes or cellular tissue. Senna, Castor and Croton oils, Black Hellebore,
Colocynth, and Elaterium, operate in this way. This circumstance, therefore,
favours the notion that they act, in part at least, by absorption.

That the purgative principles of some carthartics are absorbed, is quite certain.
Gamboge, Rhubarb, Sulphate of Potash, and Oil of Turpentine, have been de-
tected in the blood. Senna, Rhubarb, and Jalap, communicate purgative quali-
ties to the milk. The colouring mattets of Cassia pulp, Rhubarb, Senna, and
Gamboge, have been recognised in the urine.

Some cathartics act also as diuretics,—as Bitartrate of Potash and Gamboge.
Dr. Christison [On Granulär Degeneration of the Kidneys, p. 150. Edinburgh,
1839.) observed, that where diuretics have been given for some time without
effect, he has frequently seen their action brought on " by a Single dose of some
hydragogue cathartic,—such as Gamboge." The resinous particles, in their
passage out of the System through the renal vessels, probably acted as topical
stimulants.

Cathartics probably act, in part at least, by a reflex action of the ganglionic
System. Müller (Physiology, by Baly, vol. i. p. 511.) observes, that galvanizing
the splanchnic nerve or the cceliac ganglion, gives rise to a generally increased
activity to the peristaltic movements, while division neither of the pneumo-gastric
nor of the sympathetic nerve, puts a stop to them. This appeais to show that
the splanchnic nerve is concerned in propagating the irritation set up by cathar¬
tics. The tenesmus occasioned by some cathartics is a reflex action of the true
spinal System.

Different parts of the alimentary canal are unequally affected by different cathar¬
tics. Thus, Aloes is remarkable for its action on the large intesline; moreover,
many of the di-astic cathartics,—as Gamboge, Colocynth, Savin, and Black
Hellebore,—create more irritation in the large, than in the small, intestines; and
Orfila (Toxicologie Generale.) mentions, that in animals killed by these sub-
stances, he found the stomach and rectum inflamed, while the small intestines
were healthy. In some cases, perhaps, this may be ascribed to the rapidity
with which these agents pass through the small intestines, and on their longer
continuance in the stomach and rectum; but the same appearance has been no-
ticed when these cathartics have been applied to the cellular texture of the thigh.

According to Liebig, 1 concentrated saline Solutions have aphysical, as well as
a medicinal, action. They extract water from the coats of the stomach, and
thereby create thirst. Part of the Solution, thus becoming diluted, is absorbed;
but the greater portion enters the intestines, dilutes the solid matters, and thus
acts as a purgative.

Sub-class. E m m e n a g o g a. —E m m c n a g o g u c s.
Definition. —Medicines which excite or promote the catamenial discharge

are termed emmenagogues (from sp-wn*, the menstrual discharge, and «.yu, I
drive away.)

Physiological Effects.— As the suppression orretention of this secretion may
be occasioned by very different circumstances, no one agent can be expected to
prove emmenagogue in all, or even in many, cases. Deficient menstruation is
rarely, perhaps, an idiopathic disease, but usually a morbid Symptom merely;
and, therefore, those agents which remove it must be relative,—that is, must
have reference to the disease which produces it. Thus when deficient menstru¬
ation is connected with a deficiency of power in the System, tonics and stimu¬
lants are the best remedies. Again, in plethoric habits, blood-letting, and other
debilitating agents, are most likely to be serviceable.

i Ortranic Chemistry in üs jtppliocHimCorfgricuUurc and l'hysiology, editcd by Lyon l'layl'ii
1810. ', p. 334. Loud.
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But the term emmenagogue is usually eraployed, in a more limited sense;
namely, to indicate those substanees which are supposed to possess a specific
power of affecting the Uterus, and thereby of promoting the catamenial discharge.
There are, however, few bodies to which this definition can be strictiy applied.
Indeed, two reasons have led some pharmacological writers to doubt the exist-
ence of any medicines which can be properly termed specific emmenagogues,
namely, the uncertainty of all the means so named, and the Uterus not being an
organ intended for the excretion of foreign matters.

The substanees usually regarded as specific emmenagogues are, for the most
part, medicines which, when taken in large doses, act as drastic purgatives.
Such are Savin, Black Hellebore, Aloes, C4amboge, &c. They excite the pelvic
circulation, give rise to a Sensation of bearing down of the womb, especially in
females disposed to proeidentia uteri, increase uterine hemorrhage, or the men-
strual discharge, when given during these conditions,—and when administered
in chlorosis or amenorrheea, sometimes bring on the catamenia. Savirf is de-
cidedly the most emmenagogue of all the drastics just mentioned. The most
effectual mode of obtaining its uterine influence is by exhibiting its oil.

Substanees that irritate the urinary organs also evince a stimulant influence
over the uterus. I have known abortion produced by Cantharides given as an
emmenagogue.

Rue is a reputed and populär emmenagogue. It possesses cerebro-spiaant
properties, and has on several occasions produced mis-carriage.

Madder was a favourite emmenagogue with the late Dr. Home, (Clinical Ex¬
periments, p. 422, 2d ed. Lond. 178.) who declared it to be the strengest and
safest known. The Fetid Gums and Castoreum have also been supposed to
possess a similar property. The Chalybeates are exceedingly valuable remedies
in uterine obstruetions, attended with an aneemic condition of System. Mercu-
rials, by their liquefacient properties, promote the secretion of the uterus in com¬
mon with that of other organs.

Ergot of Rye possesses an unequivocal influence over the uterus. But it rather
promotes uterine contractions than the menstrual funetion; though it has, on
many occasions, been successfully employed in amenorrhoea.

Sub-class io. Cholagoga. — Cholagogues.
(Xolotics orBilitics, Nuttall)

Definition. —Medicines which promote the discharge of bile into the alimen-
tary canal are denominated Cholagogues (from ^«A», bile, and «ya, I drive off.)

Physiological Effects. —It is probable that most, if not all, drastric purga¬
tives increase the secretion and excretion both of bile and pancreatic Juice, by
irritating the opening of the duetus choledochus in the duodenum; just as certain
substanees, taken into the mouth, provoke an increased discharge of saliva by
irritating the mouths of the sal'ivary duets. Graaf (Barbier, Tratte Element, de
Mal. Med. t. iii. p. 1252, 2 ntle ed.) says, that if a purgative be administered to a
dog, and when it is beginning to operate, the abdomen be laid open, the bile and
pancreatic juice will be observed flowing into the duodenum.

The term cholagogue, however, has been more particularly applied to sub¬
stanees which have been supposed to have a specific influence in promoting the
secretion or excretion of bile. Mercury, Aloes, and Rhubarb, have been consi-
dered to possess this property. The Alkalis are believed, by some, to render
the biliary secretion more copious and thinner.
ülass 7. ecbolica.—ecbolics, or contractors of the

Uterus.
(Aboniva; Amblotica; Acceleratores Partus.)

Definition. —Medicines which excite uterine contractions, and thereby pro¬
mote the expulsion of the contents of the uterus, are cailed eebolics (from exßoÄioy,
a medicine which expels the foetus.)
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Physiological Effects. —Some medicines excite the vascular System of the
Uterus, as Savin and other Drastic Purgatives. These promote the menstrual
diseharge, and are, therefore, denominated emmenagogues. But their is another
class of agents which excite museular contraetions of the uterus, and, therefore,
are adapted for expelling substances (as the foetus, hydatids, clots of blood, &c.)
contained in the uterine cavity. These are the Ecbolics. The only unequivocal
agent of this class is Ergot, which appears to operate on the uterus by a reflex
action, and will be fully noticed hereafter. Probably the ergot of all grasses acts
in the same way. A similar property has been ascribed to Borax.

Class 8, Acida.— - Acids.
(AmalkalinaO

Definition.— Acid medicines which, by repeated use, produce a chemical
change in the fluids, have beed formed into a separate class under the name of
Acids.

Phvsiological Effects. —The Mineral Acids, when concentrated, decompose
the organic tissues (see p. 122.) Swallowed in this state they are corrosive poi-
sons. When sufhciently diluted they cease to be corrosive, though they still
exert a chemical influenae. Thus, when applied to the skin, they harden the
cuticle by uniting with its albumen; and when applied to the mucous surface
they produce astriction, and a slight whitening of the part (from their chemical
infüience.) The diluted Mineral and Vegetable Acids, when swallowed in mo¬
derate doses, at first allay thirst, sharpen the appetite, and promote digestion.
They check preternatural heat, (See p. 192.) reduce the frequency of the pulse,
lessen cutaneous Perspiration, frequently allay the troublesome itching of pru-
rigo, operate on the solids as tonics, (See p. 189.) and frequently prove diuretic;
(See p. 198.) at the same time that they alter the quality of the urine, which
they generally render unusually acid. The milk acquires a griping quality, and
the bowels are usually slightly relaxed, Under their long-continued use, the
tongue becomes pale and coated with a whitish but moist für, the appetite and di¬
gestion are impaired, while griping and relaxation of bowels, with febrile disor-
der, frequently occur. If their use be still persevered in, they more deeply injure
the assimilative. processes, and a kind of scorbutic cachexy is established.

Acids are used as caustics, as refrigerants, as tonics, as diuretics, as antalka-
lines, as antilithics, and to check sweat and pruriginous itching,

Class 9. Alkalina. — Alkaline Medicines.
(Antacida.)

Definition. —Mkaline medicines, which by repeated use produce a chemical
change in the fluids, have been formed into a distinct class, under the name of
Mlkalina.

Physiological Effects. —The alkalis in a concentrated form are powerful
caustics, and when swallowed act as corrosive poisons. From their solvent action
on the organic tissues, they have a softening influence even in the dilute form,
and, in consequence, are saponaceous to the touch. When taken into the sto-
mach, in the diluted State, they destroy the acid condition of the alimentary canal,
and slightly augment secretion. They become absorbed, act as diuretics, and at
the same time alter the quality of the urine, to which they communicate an alka¬
line reaction. By repeated use they operate as liquefacients. (See p. 193.)
Their long-continued employment gives rise to great disorder of the assimilative
organs, and a condition analogous to that of scurvy is induced. (See p. 194.)
In such cases it is said that the blood drawn from a vein does not coagulate on
cooling. Alkalis are used as escharotics, as antacids, as resolvents, as antiphlo-
gistics, (See p. 194.) as diuretics, and as antilithics.
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Lithontriptics; Antililhics. —Mcdicinal agcnts which effect tho Solution or disintegration
of urinary calculi withiri the body, are denominatcd Lithontriptics (irom ußoc, a stone, and
rpißco, I rub or wear out, or destroy.) The long-continued action of large quantitics of sim¬
ple water on urinary calculi is capabie apparently of disintegrating, and in some cases of dis-
solving thcrn.' This fact deserves especial notice, since it points out the propriety of aiding
the Operation of the most powerful lithontriptics by the copious use of water. The medicinal
agcnts, which readily dissolve these concretions out of the body, belong to the two preceding
classes, Acid and Alkaline substances. Thus ihe phosphates readily dissolve in hydrochloric
and nitric acids,—while alkaline Solutions are solvents for uric acid. But the introduction,
by injection, into the bladder of either acid or alkaline Solutions, sufficiently strong to exert
much chetnieal influjnce over calculi, would be attended with dangerous irritation of the vesi-
cal coats. And, if we exhibit them by the raoulh, they undergo important changes in pass¬
ing through the System, so that by the time they reacli the bladder their chemical influence,
as solvents, is in a great measure, if not wholly, destroyed. Yet it cannot be denied that at
tirnes they havc appeared to give considerable relief, and to act as real lithontriptics. But
Dr. Prout (On the Nature and Treatment of Stomach and Urinary Diseases. Lond. 1840.)
asserts that urine, when in a perfectly healthy eondition, is one of the most universal as well
as powerful solvents we possess for urinary deposites; and as it contains no free and uncom-
bined alkaline or acid ingredient, he concludes that lithontriptics " are to be sought for among
a class of harmless and unirritating Compounds, the elements of which are so associated as
to act at the same time with respeet (o calculous ingredients, both as alkalis and acids." At
present no substance of this kind is known, but the Solutions of the supercarbonated alkalis,
containing a great excess of carbonic acid, approach the nearest to them; and the mineral
waters of Vichy, 2 which have long been celebrated in calculous aftections, are natural Solu¬
tions of this kind. The Operation of these waters is not confined apparently to their solvent
effeets; for they possess also a disintegrating power: that is, they disturb "the attraetion,
both cohesive and adhesive, by which the molecules of calculi are held together, so as to ren.-
der them brittle and easily broken into fragments."

Class 10. Topica. — Topical Remedies.

Definition. —External remedies, which are used on account of their topical
influence, have been formed into a distinct class, under the name of topica.

Physioloqical Effects. —This class is a very heterogeneous one, and con¬
tains substances which possess a very dissimilar mode of Operation. On this, as
well as on other grounds, objections may, with great propriety, be made to its ad-
mission in a physiological arrangement; and the only apology I can offer for it is
that of convenience.

Topical remedies may be conveniently arranged in six Orders, as follows:—
Order ]. Causttca. Cauteria Potenliulia. —Topical agents, which disor-

ganize by a chemical action, are called caustics (from x.xia, I burn.) The stronger
ones, as Potassa fusa, are called escharolics, or erodents; the milder ones, as Sul-
phate of Copper, catheretics, or c.auterants. The general action of these has been
already noticed. (See p. 122.) Some of the substances used as caustics (as
Arsenious Acid) become absorbed, and produce constitutional Symptoms.

The substances used by surgeons as caustics may be arranged in suborders
thus:—

Suborrer 1. CoftcENTRATED NON-METALLtc Acids. —As Sulphuric, Nitric, Hydrochloric,
Thosphoric, and Acetic Acids.

Suborder 2. Alkalts. —Potassa fusa, Liquor Ammoniee, and Quicklime.
Sudorder 3. Mktallio Compounds. —A considerable number of these are used, viz.—

a.. Oxides; as Binoxide of Mercury and Arsenious Acid.
ß. Chlorides ; as the Sesquichloride of Antimony, Chloride of Zinc, and Bichloridc of

Mercury.
y. Oxysalts; as Nitrate of Silver, Sulphate and Aeetate of Copper.

Caustics are employed for various purposes, the principal of which are the fol-

1 Chevallier, Essai sur la. dissolutioji de lagravelle et dts calculs dela vessie. Paris, 1837.—Also Ltmd. Med.
Oaz. vol. xx p. 431.

2 Ch. Pelit, Quelques consideratinns sur la nature de Imgoutte et sur son traitement par les eaux de Vichy.
Paris, 1835.—Nouvelles Observation* de guerisons de calcüls urinaires au raotjen des eaux de Vichy. Paris,
1837.
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lowing:—To remove excrescences or morbid growths of various kinds, such as
warts,°condylomata, some kinds of polypi, and spongy growths or granulations;
to decompose the virus of rabid animals, and the venom of the viper and otlier
poisonous serpents: to form artificial ulcers,—as issues; to open abscesses; for
the eure of hydrocele they have been applied to the scrotum, so as to penetrate
through the tunica vaginalis; to change the condition of ulcerated and other sur-
faees; lastly, caustics are applied to strictures of the Urethra.

Order 2. Topical Stimulants. —These are remedies employed to augment
the vital activity of the parts to which they are applied. When they produce
irritation or inflammation, they are called Irritants. If they be organic sub-
stances, and cause local irritation, independently of any known chemical agency,
they are denominated Acrids. (See p. 193.)

Suborder 1. Cutanf.ous Stimulants. Rubcfacients, Vesicanls, and Suppurants. —These
are agents which, when applied tu the skin, cause redriess, and sometimes vesication and
suppuration. The milder ones, such as Friction and Wann Fornentations, stimulate the skin
temporarily, without producing actual inflammation. The stronger cnes, such as Mustard
and Cantharides, excite active inflammation. Those that cause the exhalation of a Ihin serous
fluid beneath the cutiele, are called vesicants or epispasiies : Mustard, Euphorbium, Meze-
reon, Acetie Acid, Aminonia, and Cantharides, are of this kind; while Tartar Fmetic, and
some other substances, which produce a secretion of pus, are denominated suppurants. The
medicines of this class are employed as eountcr-irritants in various diseases. Tbeir modus
■medendi has been before investigated. (See p. 153.)

Suborder 2. Ulcer Stimulants. —Surgeons cmploy a variety of topical applications to
wounds and ulecrs, for the purpose of augmenting or altering the vital activity of the part.
Those which promote healthy suppuration are called Digestives (Digerentia seu Digestiva,)
as the Ceratum Resinat;. Those which are supposed to promote cieatrization are denomi¬
nated FruLorics (Epulotica, from tirtvhou, I cieatrize,) or Cicatrisantia, as Ceratum Calaminte.
Under the name of Detergents (Delergentia) are included substances which cleanse wounds,
ulcers, &c., and comprehend various kinds of agents; some of which, however, are topical
stimulants.

Order 3. Astringents and Desiccants. —Agents which, by their affinity
for fibrine and albumen, constrict fibres and coagulate albuminous liquids, are
denominated Astringents. When employed to check hemorrhage, they are
called Styptics. The vegetable astringents have been already noticed: (See p.
188.) they owe their activity to Tannic Acid. A considerable number of mineral
substances act as astringents when used in a dilute form,—such as Sulphate of
Copper, Nitrate of Silver, Chloride of Zinc, Sulphate of Iron, Acetate of Lead,
Alum, &c. In a concentrated state, the same agents are caustics. Some sub¬
stances, when applied to secreting and exhaling surfaces, check secretion and
exhalation, and cause dryness of the parts, but have scarcely any corrugating
power on the solids,—as the Oxide of Zinc. These may be termed Desic¬
cants.

Order 4. Benumbers. —Certain cerebro-spinants are employed as topical
anodynes in neuralgia. For example, Aconite, Belladonna, and Opium. (See
page 178.)

Order 5. Antiseftics and Disinfectants. Jlntipeslifera; .flntiputre-
scents.— Agents which prevent or are opposed to putrefaction, are called Anti-
septics (from mn, against, and r«T»r, putrid.) Those which destroy miasmata,
are denominated Dinnfectants (from dis, which signifies Separation, and infeef.)

Putrefaction, properly so called, is a process peculiar to dead organic matter;
and means which check .or prevent it, act by a physical or chemical agency, and
are the true antiseplics. They constitute what Guersent (Dictionnaire de Mede-
cine, art. Anliseptique.) denominates physical antiseplics. Warmth, air, and
water, are the most powerful agents in promoting putrefaction; and their exclu-
sion, therefore, are among the most effective antiseptic means. Thus, Cold, a
Vacuum, and Desiccation, are good conservators of dead organic matters. Alco-
hol, Sirup, Fats, and Volatile Oils, are antiseplics: all act by exeluding air, and
some of them (e. g. Alcohol) likewise by abstracting water from the organic mat-
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ter. Another class of anliseptics are chemical agents, which form with the
organic matters new Compounds less susceptible of decay. Saline and metallic
solutions, and chlorine, act in this way.

Certain diseases were formerly denominated putrid, and were supposed to de-
pend on a putrescent or decomposed condition of the solids and fluids, charac-
terized by the loose texture of the crassamentum, petechioe, and an offensive
condition of the excrelions. Remedies which relieved this State were called
antisepties. Guersent denominates them physiological antiseptics. But the
alterations which are observed in the characters of the solids and of the blood in
the above maladies, have no apparent analogy with those which attend the putre-
faction of dead animal matters; and accordingly modern pathologists have rejected
the doctrine of putrescency of the fluids. Liebig 1 has endeavoured to revive the
old notion; but, though his reasoning is ingenious, it is to me any thing but satis-
factory, as I have before (p. 123) remarked. The subject is foreign to the objects
of this work, and moreover is too extensive to be farther discussed here; but I
may remark, in conclusion, that if the effects of the poisons of small-pox, plague,
Syphilis, and decomposing organic matters on the human frame, be denominated
fermentation or putrefaction, the meaning of these terms must undergo very con-
siderable alteration and extension.

Disinfcclanls, I have already stated, are agents which destroy miasmata (both
odorous and inodorous.) Their action is chemical. Chlorine, the Hypochlo-
rites, and Nitrous and Nitric Acids, act either by oxidizing or dehydrogenizing
miasmatic matters. The late Dr. Henry (Philosophical Magazine and Annais
of Philo sophy, for January 1832, vol. xi. pp. 22 and 205.) has apparently shown,
that infectious matter of certain diseases (as scarlatina) is either dissipated or de-
stroyed by a temperature not below 200° F.; and he, therefore, suggested, that
infected clothing, &c. may be disinfected on this principle, for he found that
neither the texture nor colour of piece goods and other articles of clothing were
injured by a temperature of 250° F. Quicklime absorbs carbonic acid and sul-
phuretted hydrogen 3 gases, and perhaps other noxious matters. It is, therefore,
occasionally useful as a disinfectant; and is employed in the form of wash for the
walls of buildings. Ventilation is the most irnportant disinfecting process. To
disguise unpleasant odours, fumigations with the Balsamic Resins, Camphor,
Cascarilla, and Brown Paper, are sometimes resorted to.

Order 6. Cosmetics. —Agents used for the purpose of preserving or restoring
the beauty, are denominated Cosmetics (cosmetica, from xocr/««, I adorn.)

The preparat.ion of theso substances is usually Ieft tochemists, perfumers, and hair-dressers ;
bat the principtes on which they are employed cume under the consideration of the medical
practitioner.

Cosmetics are employed to improve the appearance of the skin, the hair, and
the teeth. Hence, we make a three-fold division of them:—

■x. Cutaseous Cosmetics. —Cosmetics are applied to the skin, to soften or harden the cuti-
ele, and to improve the colour and cloamess of the complexion.

Alkaline, Oleaginous, and Saponaceous substances, and soft Water, cleanse and soften the
skin. The Alkali aets by its solvent power on the cutielc ; Oil has a mechanica] infloence.
Aimond and Spanisb Soaps, Milk of Roses, and Cold Cream, are the favourite softeners of the
skin. Aimond Powder is used for a sirnilar purpose.

Dilutcd Acids, most Saline substances (as Alum)and AJcohol, harden the skin. The acids
act, by eombining with the albumen oftbe cutiele, and the salts operatc, probably, in the same
way. Tue hardening influenee of alcohol is connected with its power of coagulating albu¬
men. Uard water indorates by the earthy salts which it, holds in Solution,

A Solution of Bichloride of Mercury in Bitter Aimond Emulsion (about gr. j. ad fj|j.) has
long been a favourite faee wash : it eonstitutes Gowlaud's lotion. Bichloride of Mercury, it

, Ph. D,1 Organic Ckemistry in its oSpphcationto Mgricuiture and Physiolßgy. Editori by Lyon Playfair,
London, J840.

* Chlorine and the Hypochlorites are the most effective a^nfs for dest royin« sulphuretted hydrogen, whioh,
aecordingto Professor Daniel!, is the miasmatic matter of the western coast of Africa. (See p. 83; also,
London Mediral. GazpUe,3u\y 1841.)
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is well known, unites with albumen, and hardens animal tissues. Bitter Almonds are raen-
tioned by Celsus (Lib. vi. cap. 5.) as remedies for ephelidcs (freckles.) Withering (An Ar¬
rangement of British Plants, vol. iii. p. 754, 7th ed. Lond. 1830.) recominends, as one of the
safest and best cosmeücs, an infusion of Horse-radish in cold milk.

Face-paints are used to give an artificial colour to the skin: Garmine to communieate a
red, and starch-powder a white tint, can produce no injurious effect on the Constitution ; but
the white metallic Compounds—viz. Trisnitrate of Bismuth, Carbonate of Lead, and White
Precipitated Mcrcury—are dangerous, as they are liable to become absorbed. Trisnitrate of
Bismuth, probably the leasl injurious of the three Compounds just mentioned,has caused spis-
modic trembling of the museles of the face, ending in paralysis. (Vogt, Pharmakodynamik,
Bd. i. S.288. 2te Aufl.)

ß. IUia Cosmetics. —Cosmctics are applied to the hair to render it smooth, glossy, and dis-
posed to curl,'—to stain it,—to promote its growth,—and sometimes to destroy it.

An excellent pomatuin for rendering the hair smooth and glossy, is composed of Olive or
Almond Oil gij„ and Spcrmaceti giij. It may be variously scented.

Various substances have, at dift'erent times, been recommended for prevenling the fall, and
promoüng the growth, of the hair; but the efficaey of most of them is doubtful. As alopecia,
or baldness, arises from various and different causes, it is evident that no one agent can-
under all circumstances, prove successful. When the cause is not obvious, the part sliould be
shaved (if any hair be present,) and topieal stimulants applied, to augment vascular activity.
A Solution of some Volatilc Oil (Rosemary or Thyme,) in Rectificd Spirit, used as an embro-
cation, has, at times, appeared to me to be serviceable. Dupuytren (London Medical Ga¬
zette, vol. xv. p. 848.) employed an ointment composed of ten parts of Tincture of Canthaiides
(prepared by digesting one part of cantharides in teil parts of rectificd spirit,) and ninety
parts of Hog's-lard.

Depilatories are used to remove superfluous hairs. Linie and Orpiment (Sesquisulphuret
of Arsenicum) are the constituents of most of them. Plenck's pasta epilatoria consists of one
part Orpiment, twelve parts Quicklime, and ten parts Starch, made into soft paste with water.
The hair being previously cut close, the paste is applied, and, as soon as the mass is dry, the
part is to be washed with water. (Phcebus, Handbuch der Arzneiverordnungslehre, 2er Th.
S. 78, 3we Ausg. 1840.) As orpiment is a dangerous application, especially when the skin
is abraded, depilatories are sometiines formed without it. Rayer' gives the following formula
for one:—Linie, §j.; Carbonate of Potash, §ij.i Chareoal powder, gj.

Hair Dyes have been in use trom the most remote periods of anliquity. Medea (Beloe'a
Translation of Herodolus, vol. i. p. 382. Lond. 1825.) is said to have been acquainted with
the art of dyiug the hair black. Paulus iEgineta 2 gives several compositions for effocting the
same purposc. Various powders, pastes, and liqnids, are sold in the sliops as hair dyes.
Some (as Orßla's Hair Dye) are mixtures or Compounds of powdered Litharge (oxidc of lead)
and Linie, in about equal weights, or a little excess of the first ingredient. The mixture is
made into a paste with hot water or milk, and applied to the hair for four or five hours, the
part being covered (with oil-skin, or, in the absence of this, I have known a cabbage leaf used,)
to keep tlie mixture moist. The water causes the Oxide of Lead to unite with the Linie,
forming a plumbite of lime. The lime is useful by removing the fatty matter, while the oxidc
of lead, reacting on the sulphur contahied in the hair, forms a black sulphuret of lead. Others
(as Spencer's Hair Dye) consist of a Solution of Nitrate of Silver; whtch, however, is objec-
tionable, since it is apt to stain the skin. Hair stained with this salt blackens by exposure to
the liglit, partly by the reduetion of the silver and partly hy the formation of a black sulphuret
of silver. When an immediate effect is required, a Solution of llydrosulphurct of Ammonia
is applied to the hair after the Nitrate of Silver, by whieh the black sulphuret of silver is in-
stantaneously formed. HewleWs Hair Dye is of this kind. Other formulfß for hair dyes
have been published. (Journal de Chimie Meaicale, tom. ii. p. 250, 2 nde Ser.) Paulus iEgi-
neta mentions the bark of Green Walnuts. A leaden comb is frequently used for a similar
purpose. The lead unit.ing with the sulphur of the hair, forms the black sulphuret. Dyed
hair, especially that stained with nitrate of silver, is dry and crisp. The detection of stained
hair is sometimes an ohjeet of rnedico-legal researeh.s Lead may be reeognised in hair by
boiling the latter in nitric aeid, and applying the tests for lead to the nitric Solution. To
detect silver, the hair must be treated with chlorine, to form chloride of silver, which is solu-
ble in ammonia. From the ammoniacal Solution the chloride may be precipitated by nitric
aeid, and its nature ascortained by the usual mcans.

y. Teeth Cosmetics. —Cosmetics are applied to the teeth to cleanse them, improve their
colour, and destroy unpleasant odour.

Dcnlifrices are usually powders. Tooth powders require to have a certain degree of hard-
ness or grittiness, to enable them to remove the foreign matters adherent to the teeth, but not

i J3 Tlieoreticalaiid Practica! Treatise on the Diseases of the Skin, En». Tränst p. 1219, Lond. 1835.
■2The Medice! Worin of Paulus JEgincta, the Qreek Physician, translated into English, by K. Adams, Esn

vol. i. pp. 237 and 366. Lond. 1834. _ „
' üevergic, MedecineLegale, t. ii. p. 931. Faris, 1836; and Dr. Cummin, Lond. Med. Oaz. vol. xix. p. Ü15.
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sufficient lo injure tbccnamel. Pumioe powder is ratlier too gritty for frcquent use. Em-
ployed oecasionally (say once in six or eight weeks) it is very serviceable. Though generally
repudiated as a dentifrice, I find it is commonly used by dentists for cleaning teeth. Char-
coal and Cuttlefish bone powder are good detergents. Chalk is somewhat too soft. Ratanhy,
Cinchona, and Catechu, are useful astringents. Myrrh is employed partly for itä odour. All
insoluble powders, however, are more or less objectionable, since they are apt to aecumulate
in the spaee formed by the fold of tbe gum and the neck of the tooth, and thus present a co-
lourcd circle. Many tooth-powders are coloured red with Bole Armeniac, to render this cir-
cle invisible. The soluble substanees which may be used as tooth-powders are Sulphate of
Potash, Phosphate of Soda, Bitartrate of Potash, and Common Salt.

Disinfecting and decolourizing tooth-powders, washes, and lozenges, ovve their efficaey to
Chloride of Lime, and are used to destroy the unpleasant odour of the breath, and restore the
white colour of the teeth when stained by tobaeco, 1 &c. Thus, one part of Chloride of Lime
may be added to twenty or thirty parts of Chalk, and used as a decolourizing tooth-powder.
A disinfecting mouth-wash is prepared by digesting three drachms of Chloride of Lime in
two ounces of Distilled Water; and, to the filtered Solution, adding tvvo ounces of Spirit, to
which some scent (as Otto of Roses) has been added.

» Journal de Ckimie Medicale, t. iii. p. 494; and t. iv. p. 28.
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