ELEMENTS

OF

MATERIA MEDICA.

PROLEGOMENA.
1. Definitions.
THERAPEUTICS (Therapeia, Therapeutice, Therapeutica, from Oepamedw, T
cure) is that branch of medicine which has for its object the treatment of
lli.‘il'}i.\i,':&_

AcoroGy (deologia, from “Axec, a remedy, and Adyoc, a discourse) is
that :]L‘]};H‘lliu-ld of 1]|:-r;1}u-:1[i[-,~; devoted to the consideration of remedies.

HI-..\H-,lIEI'.\' R!‘u.‘r'rf}ﬂ. 1}'::]“ re ,-”“] _u.rr;;,’[lr),r', 1 ]Il'iL] 3 Auzilia .rm'rf.i-r'ﬁ‘_j are
agents used in palliating or curing diseases. They are of two kinds—
those acting directly, and those indirectly, on the body.

1. The remedies which act on the body directly are—

a. Physical but imponderable agents, as light, heat, and electricity.
b. Mechanical and surgical remedies.

¢. Hygienic means, as diet and exercise.

d. Pharmacological agents or medicines.

2. The remedies which act on the body indirectly are those which
operate primarily, by the agency of the mind. Certain affections of the
mental faculties prmht:-z' :l_]t!‘%‘:;lirmg in the condition of the ]md_\', and
are, therefore, occasionally employed in the treatment of disease. These
affections are of two kinds, agreeable or disagreeable.

. The agreeable mental affections are pleasure, joy, and ecstacy.
b. The disagreeable mental affections are pain, grief, and misery.

PHARMACOLOGY (Pharmacology, from dépparov, a medicine, and Adyoc,
a discoursé), or Materia Medica, is a branch of .'|('u}ng_\' devoted to the
consideration of medicines. It is subdivided into Pharmacognosia, which
treats of simples, or unprepared medicines ; Pharmacy, which teaches
the modes of collecting, preparing, and preserving medicines ; and lastly,
Pharmaco-dynamics, which is devoted to the consideration of the effects
and uses of medicines.

2. Means of ascertu..ing the Operation of Medicines.
In order to ascertain the kind of influence which a medicine exerts
over the system, we may —
a. Examine its physical and chemical properties. :
b. Observe the phenomena caused by its contact with the animal
body. ;

a. Examinalion of the physical and chemical properties of a medicine.—
The sensible qualities (odour, taste, and colour) give very little insight
into the action of medicines; since some substances (as strychnia and
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2 ELEMENTS OF MATERIA MEDICA.

quinia), which agree in these properties, disagree in the effects which
they produce on the organism.

The natural-historical properties (external forin and structure) are of
little value in ascertaining the operation of either mineral or animal sub-
stances. It is well known that two dissimilar bodies may assume the
same crystalline shape, and they are said, therefore, to be isomorphous
[dentity of form in the mineral kingdom depends not on the quality, but
on the number, of the constituent molecules.

No attempts have been made to trace any relation between the toxicolo-
gical or edible properties and the anatomical structure of animals. This
has probably arisen from the comparatively small number of these beings
which possess medicinal or ]HIII.\UIHIH* properties ; for we are enabled
to employ, as food, animals of every class, from the highest to the lowest.
Among n[n:t:]iwlprci." and birds no species 1s poisonous, unless, indeed, the
Arctic bear be an exception, whose liver is stated by Captain Scoresby
to be deleterious.— (Fleming’s Philosophy of Zoology, vol. ii. p. 110.)
Among fishes, molluscous animals, and insects, however, several species
are hurtful; and it is frequently found that where one is deleterious,
kindred species are likewise more or less so. Thus all the coleopterons
insects belonging to the tribe Cantharidie (Latreille) possess blisteri
]ll'r:]!{".'ll{’.\'.

The relations existing between natural-historical qualities and medici-
nal effects have been attentively examined with respect to vegetables. Tt
has long been supposed that those plants '.\Im]l :'('s;-lr:hh lL!t_]I other
in their external appearances are endowed with analogous medicinal
]:ln]wtmw Ca \‘1] nnus was, according to Dierbach, the founder of

his doetrine ; llmn;_;h Decandolle n-;';:‘.':]x Camerarius as the first who
t'l{-:u‘l_\' announced it. Linnwus says, “ Plante quae genere conveniunt,
etiam virtute conveniunt ; que ordine naturali confinentur, etiam virtute
propius accedunt; quaque classe naturali congruunt, etiam viribus
quodammodo congruunt.”—(Philosophia Botanica, ed. 4ta.p. 278.) 1
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 1s Decandolle, who, in 1804, ]m]}]is]n-il his Essai sur les Proprictés
Médicales des Plantes ; a second edition of which appeared in 1816. In
the year l"-il , we had another interesting treatise on the same subject by
Dierbach. (dbhandlung iiber die Arzneikrifte des Planzen, vergleichen
mil ihrer Sh‘H(.‘hu' und ihren chemischen Bestandtheilen.) 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 I shall refer to one only, namely, Gleditsch (De Methodo botanicd
dubio et fallaci virtutum in plantis indice, 1742.)

It must be admitted that vegetable substances owe their peculiar quali-
ties to the structure and consequent action of the organs ]u'nr’m-in‘r them ;
and, therefore, that alterations in the structure of an organ, are attended
with corresponding alterations in the qualities of its ]mn_n: ts. It conse-
quently follows that the medicinal qualities of plants should accord with
their classification in natural families. That they do so to a certain ex-
tent is fully ascertained by numerous facts. If one vegetable species
serve as nuiriment for either animal or plant, we frequently observe that
other species of the same genus, or even of a different genus but of the
same family, are also adapted for a like use; while, on the other hand, if
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any particular species be injurious, neighbouring species are likewise
more or less so. Experience has fully proved thatin 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
active principle and mode of operation of a vegetable, merely by know-
ing to what part of a natural arrangement it properly belongs. Crucifere
(fig. 1), for example, present the greatest uniformity in their botanical,
chemical, and medicinal characters. They contain a
volatile acrid principle, which renders them stimu-
lant; and having been employed successfully in
scurvy, are frequently termed anti-scorbutics. The
Labiate (fig. 2), which constitute, perhaps, the most

G /\ ) \\; natural family of the whole vegetable kingdom, con-

s ] 25 tain a bitter resinous, or extractive matter, and an

”Il etherial, aromatic, or volatile oil; which two princi-

| ples, mixed in different proportions, are found in

all the species, to which they communicate tonic and

carminative properties. Neither Crucifere nor Labiate contain a single

Fra. 2. unwholesome or even suspicious species. In Coni-

Jere (fig. 3) we find the different species pervaded

with an oleo-resinous juice, in consequence of which

they possess stimulant properties.—Many other fami-

lies might be quoted to the same effect, and, therefore,

we admit as a general rule, that plants of similar struc-
ture possess similar medicinal qualities.

We ul;lij_:ml. nevertheless, to mhuit the exist-
ence of numerous exceptions. There are many
families, the plants of which appear to possess the
greatest botanical affinity for each other, but which are endowed with
very dissimilar remedial properties. Umdbeliifere (fig. 4)
is an example of this. The root and leaves of Daucus
Carota are wholesome and nutritive, but the analogous
parts of Conium maculatum are highly poisonous. In
same genus differ-

)
Raphanus sativus.

Glechoma hederacea.

some cases we even find plants of the
ing considerably in their medicinal properties. I need
only mention in proof, Cucumis Melo and Cucumis Colo-
cynthis. If we are to believe the statements of credible
writers, even Graminee, which Decandolle declares to
be “la famille la plus naturelle,” contains more than one
exception to the general statement in question. For
the most part the plants of this family are farinaceous
and nautritive.  “ None,” says Dr. Lindley (Natural
System), ©are unwholesome in their natural state, with
the single exception of Lolium temulentum (fig.5), a com-
mon weed in many parts of England, the effects of which
are 1111(11}[11:[{'1‘11‘\' deleterious, although lu-l_n'hzlll.-; much ex-
aggerated,” I may remark, however, that several other

grasses have been asserted to be unwholesome.
(Eneyclopeedia of Plants, p. 64) tells us that the seeds
of Bromus moilis bring on giddiness in the human species

Picea vulgaris and quadrupeds, and are fatal to poultry. The root of
(Nees ab Esenbeck) Bromus purgans is said to be used in Canada as an
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emetic, in doses of forty grains. Bromus catharticus, a Chilian plant,
has a thick root, which is said to act as a purgative.—(Dietionn. de Ma-
forauy tiere Médic. par F., V. Merat et
A.J. De Lens, tom. i. p. 672.)
Humboldt (Vayage, t. 1.) tells us
that Festuca quadridentata (fig.
6) is very poisonous, and even
fatal to animals. Perhaps this
may be the grass deseribed by
some under the name of Cara-
poucha, and which by others
has been called Carapullo. Fre-
zier, in his Voyage to the South
Sea and along the Coasts of Chili
and Peru, in the years 1712,
1713, and 1714, says, in speak-
ing of Lima, * There is an herb
called Carapullo, which aTOWS
like a tuft of grass, and yields an ear, the decoction of which makes such
as drink it delirious for some days. The Indians make use of it to dis-
cover the natural disposition of their children. All the time when it has
its operation, they place by them the tools of all snch trades as thev mas
follow,—as by a maiden, a spindle, wool, scissars, cloth, kitchen furniture.
&ec. ; and by a youth, accoutrements for a horse, awls, hammers. &e. : and
that tool they take most fancy to in their delirium, is a certain indication
of the trade they are fittest for,—as I was assured by a French surgeon,
who was an eye-witness of this verity.” 3 i

In the family Solanee we meet with other exceptions. Compare the
fruit of Capsicum annuum with that of Atropa Belladona. 1 might select
many other instances (as from the family Leguminose), to the same effect,
but shall content myself with the examples already adduced, as sufficiently
warranting the assertion that, in the present state of science, botanical
affinities cannot be confidently relied on by the medieal practitioner for
determining the effects of remedial agents. 1 do not, therefore, agree
with Dr. Lindley (Natural System, 2nd edit. Pp- viii.), that “ a knowledge
of one plant is a guide to the practitioner, which enables him to substitute
with confidence some other plant that is naturally allied to it.” As a general
rule we may admit, that plants of the same family agree in the nafure
of their medicinal operation, but to this there are llli.l]I_\' remarkable excep-
tions, which diminish, though they do not absolutely destroy, its utility in
practice. Furthermore, it deserves especial notice that certain vecetable
families whose structure is most dissimilar, possess analogous l)l‘{:}.)m‘li:‘_\‘:
as Melanthacee and Ranunculacee.

[n some instances the exceptions are perhaps only apparent, and arise
from our imperfect acquaintance with the affinities or structure of plants.
We can readily imagine, that a slight and almost imperceptible difference
in the structure of the nutritive organs of two plants, may be the cause of
a trivial difference in the chemical composition of their products. But
organic analysis has shown us that a very inconsiderable difference in the
combining proportions of the elements of organic substances is sometimes
attended with important differences of medicinal activity.

The chemical properties of medicines may IJCCElHiU]l‘{l]l-\' assist us in

Feniculum vulyare.
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Fic. 5.

Laolium temulentum, oy

Bearded Darnel,

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, nitrie, and hydrochloric
acids, act very much alike ; so also do potash and
soda. DBut these analogies are not common, and
we frequently meet with substances whose che-
mical properties are similar, but whose medicinal
qualities are most incongruous, as in the case of
baryta and strontia ; and of quinia and morphia:
while, on the other hand, bodies whose chemical
})1‘4|:::“.'ii-.‘h are exce 'i".}]!ll'_:'l‘\' ll!l“];t‘. St!!lll"li]l!t_'h’ act
in a very analogous manner ; for example, manna
and bitartrate of potash.

The ]l!‘lllli"l'lil_‘_hl of bodies are so ('um[:h-tc]‘\-
altered by chemical combination, that it is in
most cases diflicult to form a correct opinion as
to the action of a compound medicine, merely by
knowing the nature and proportion of its con-
stituent parts. Many metals, however, offer ex-
ceptions to this statement: thus all compounds
into which arsenicum enters as a constituent are
poisonous, and act alike on the organism.

bh. Observation .r!_."' the .‘I'lff}'a'f.c caunsed f;.J_,' the ap-
plication of medicines to the animal body. On ani-
mals generally.—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 proceeding was
iI[!l!}!El'\l by Dr. Adair Crawford—(4dn Eaxperi-
mental Inguiry into the effects of Tonics and other
_1}(‘{,”-“{‘(‘”.’{1" ,h“r‘f;,".\'!((lfff‘f‘.\'z 1816.) |;I1! il i?‘\ -'ll]lllih'
sible only for those remedies whose action is either
mechanical or chemical ; and, therefore, with re-
spect to the greater number of our remedial means,
1t is useless.

The examination of the effects of medicines on

| living animals is a much more valuable and im-

portant mode of investigation; for it may be
asserted, as a general rule, that a substance which
is poisonous to one species 1s 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
developement of the several organs and functions.
It has indeed been stated that many substances
which are poisonous to man are innocuous to
animals, and vice versa. 'That this statement is
\\'hr:ll_\' untrue, I will not venture to affirm, but I
feel convinced it is an exaggerated one ; and I
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Fig. 0.

Festuca quadridentata (Kunth).
believe, with Dr. Christison (ZTreatise on Poisons, 3rd ed. p. 65,) that “if the
subject be studied more deeply, the greater number of the alleged diversi-
ties will prove rather apparent than real.”

The animals employed for the purpose of ascertaining the operation of
medicines are, ordinarily, the dog and the rabbit, and, occasionally, the
cat and the horse. The dog and cat are summswl to be “affected by
almost all poisons exactly in the same way as ourselves,” (Christison,
p- 64;) yet they offer some peculiarities deserving of notice, especially in
the case of narcotics. Their brains being much less developed than the
cercbral organ in man, we 11;‘.i1|r:L11_\' look for some I].i\'l.']'.-&il_\' in the action
of substances whose influence is principally directed to this viscus.
Charvet, in describing the effects of opium (De Uaction comparée de T Opium,
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164,) observes, that from this i|1,r=.-1'i<=1‘tll‘\'(‘]:a]:unu‘m, the brain of the dog
‘is not so liable to sangunineous congestion, and when this condition is
observed, it is not very intense—stupor is the mﬂ\ symptom of it ; never
usness, nor profound sleep.” I have observed that
the root of monkshood does not act precisely alike on rabbits and dogs.
[n the latter, one of the remarkable symptoms of its operation is
diminution of feeling; in the former, the function of feeling is much less
obviously afiected, but we observe moere evident paralysis of the hind

COma, 1\.'_'\_\ ni‘. COne

extremities. Di s of this kind are to be expected, since they
are connected with unequal developement of the nervous system. As

g
rabpils

nd horses cannot vomit, irritant Pe isons when .|(1m\11r~1m< d to

them cannot act as etice. The skin of hors

s more \I\-H]r”']{'
than the human in‘.:---'mz;-.-m of the action of turpentine. On the other
hand, certain agents, whose operation on the huwman body is most ener-
oetic, have, « -omparatively, very little effect on the horse—as colocynth,
briony, and J_!].[ (Moiroud, Pharmacolo gie Vetérinaire, pp. 269 and
274.)

On man.—The of medicines on the deed human body, or on
rts separated from it, as the blood recently drawn from the veins, has
neen ex: .
on the livii
the mechar

ber of med

umined, with the view of lea the operation of these agents

assistance to us in ascertaining either
bstances ; but as the greater num-

ines act only on the living body, and quite independently of
3 kmown mechanical or chemical influences, this mode ul'i:n-t.wti;';llim|
is of very limited
In ascertaining

r body. It may be of
14

al or chemical action of s

of remedial agents on the lving body
that we examine their influence both in healtl 1y .mt]
litions. For, by the first we learn the positive or actual power
of a medieine over the b lt ; while ]l_\ the second, we see how that power
is modified by the presence of disease. Moreover, in the latter condition
we sometimes discover remedial influences which our knowledge of the
effects of medicines on the h :-;1][]1‘\ body could not have led us to antici-
pate. The beneficial operation of arsenious acid 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 estimate
of the effects and proper dose of opium by employing it in tetanus, nor

diseased con

by using mercuri 1]\ n lu ver. The ]Ull!]("*l}l{i‘lil‘ihi.\ assert, and with truth,
that the study of :ts of medicines in the healthy state is the only
way of dx{_tl,.ll]:i pure or pathogenetic eflects of medi —since
when we administer our remedies to invalids “the 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.”— (Halhnemann's Organon, translated by
C. B .")'crufuf, p- 190.) j

3. Mode of Action of Medicines.

The production of effects by the application of medicines to the living
body, depends on the existence of two classes of powers or forces ; the one
in the medicine, the other in the organism.

1. Active forces of Medicines—Bodies act on each
more of three ways, viz.: mechanically, by their weight, cohesion, exter:
nal form, and motion ; chemically, by their mutual affinities ; and dynami-

in one or
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cally, by agencies which are neither mechanical, nor chemical merely.
Hence we may examine theactions of medicines under the three heads of
mechanical, chemical, and dynamical.

Mechanical—The alterations of cohesion, of form, of relative posi-
tion, &e. caused by me 'dicines, are denominated their mechanical efiects.
J]Il\ are I|u||wnlh attended or followed by organic changes; conse-
quently, a medicine, whose action is simply mechanical, may produce
two classes of effects—the one mechamical, the ot} wer vital; and the
whole of its operation may be denominated mechanico-vital.

Miuller (Elements of P }u,m'nfu-ra;, translated by Baly, p. 59) considers
that mechanical agents may give rise to chemic al t]h!ll"t'k in the tissues.
“Mechanical influence in frictions,” he observes, “acts under certain
circumstances as a vivifying stimulus; it has this effect, probably, by
indueing in the composition of the tissues, slight chemical changes, as a
consequence of which the affinity of the tissues for the general vital
stimuli already in the organisin is increased.”

Formerly most of the articles of the Materia Medica were supposed to
act on the organism mechanically mnsl\ “ 1 doubt not,” says Locke,
“but if we could discover the figure, size, texture, and motion of the
minute constituent parts of any two bodies, we should know, without trial,
several of their operations one upon another, as we do now the properties
of the square or a triangle. Did we know the mechanical affections of
the particles of rhubarb, hemlock, opium, and a man, as a watchmaker
does those of a watch, whereby it performs its operations, and of a file,
which, by rubbing on them, w ill alter the figure of any of the wheels, we
should be able to tell htisn(-]mml that rhubarb will purge, hemlock kill,
and opium make a man sleep.”—(Essay concerning Human Undersi cmr/u.«lq.
book iv. chap. 3.) These mechanical notions of Locke harmonized
well with those of the iatromechanical or iatromathematical sect of the
age in which he lived ; a sect which ranked amongst its ~'np|}m-h rs Borelli
(its founder,) Bellini, and others, in Italy ; Sauvages, in France ; and Pit-
-aim, Keill, Mead, and Freind, in England. The functions of thv body,
the produnction of diseases, and the operation of medicines, were explained
on mechanical principles. The action of stimulants, for example, was
supposed to depend on the pointed and needle-like form of their particles,
and the operation of emollients on their globular form.—(Sprengel, Hist.
Médec. by Jourdan, t. 5,p. 131, et seq.) I need hardly say, the existence
of particles with the peculiar shapes assumed, is quite imaginary; and,
indeed, if, for the sake of argument, we assume their existence, the action
of medicines is, notwithstanding, quite inexplicable. We can, indeed,
easily believe that a ball of glass may be swallowed with impunity, and
that the same substance, reduced to the form of a coarse powder, might
cause hiritation by the mechanical action of the angular particles on the
tender alimentary tube; but we could not, on this hypothesis, explain
\\'h'\' one medicine acts on one part of the b:ul_\', and a second on another
part.
There are very few medicinal agents now in use whose remedial effi-
cacy can be --nlcl\ referred to their mechanical influence. Indeed, several
of the processes to which medicines are subjected before they are admi-
nistered, have for their principal object the prevention or diminution of
this nll‘]ut‘ncv. Among the medicines still employed, on account of their
mechanical action, are the hairs of the pods of Mucuna pruriens, quick-
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silver, and, perhaps, powdered tin ; the first and the last are used as
anthelmintics—the second, to overcome intus-susception, or intestinal
invagination.

b. Chemical —1f substances, having powerful affinities for organic mat-
ter, be applied to the living tissues, they first destroy the life of the part,
and then enter into combination with one or more constituents of the
tissnes: such substances are termed caustics. But the destruction of
life in one part is attended with alterations in the vital actions, and .the
production of inflammation in surrounding parts; so that the chemical
action of caustics is attended by both chemical and vital effects, and the
whole of their operation may be denominated a chemico-vital process.

If the energy of the affinity 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. The caustic, then, operates at first as a mere
irritant, and causes alterations of vital action only. In this case the
active force is still supposed to be affinity ; that is, the particles of the
caustic are presumed to have a tendency to unite with those of the orga-
nised tissues; but the union being resisted by the vital powers, a new
action is set up which constitutes the changes or eflects before referred
to. The long-continued application, however, of these weak chemical
agents, will gradually effect slight changes in the composition of the
tissues without producing the death of the altered parts. These organic
alterations of a 1i\itlg part are of course attended ]'}' the ]n‘:uhu-tiun of
morbid actions.

Chemical changes are sometimes produced in 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. Do these
modifications or I'}I:lI.!I‘.('{'.\' depend on the chemical influence of the sub-
stances swallowed? or on some other kind of influence which these
agents exert, either directly or indirectly, over the secreting organs ?
Neither :'_\Iililnulicm is without difficulties; but 1 conceive the first to
present the fewest. It cannot be denied that when either alkalis or acids
are swallowed, they pass out of the system, in part at least, by the
kidneys; and that in the urine they possess their usual chemical proper-
ties, 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 pro-
duced by the addition of alkalis to this fluid out of the body. Again, the
nternal use of soda or magnesia may give rise to the appearance of white
sand (phosphates) in the urine : now the same kind of deposit may be pro-
duced in healthy urine by the addition of a few drops of an alkaline solution
to it. ~ Furthermore, by the administration of acids (sulphuric or hydro-
chloric), phosphatic deposits are diminished or entirely prevented, while
the employment of alkalis promotes them. Now this influence of acids is
probably, in part at least, chemical, since we find that a few drops added
to urine which contains these deposits, dissolves them. In other words,
as the modifications which acids and alkalis produce in the condition of
the urine are precisely those which we might expect from the known
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chemical properties of these bodies, it is more rational to refer these
modifications to influences the nature of which we ean understand, than
to those which are incomprehensible.

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 thr l\l;_g‘u] the H_\'Hlt'itlf and
are the constitutional effects of those substances referrible to chemieal
influences? It is impossible to give satisfactory answers to either of
these questions. We cannot deny the chemical influence of these agents;
but we are hardly authorised to ascribe the whole of their effects to it.
The truth is, that the facts on which we are Itf[fllu d to form our opinion
are too few to enable us to draw any accurate or precise conclusions.
By the internal use of madder, the bones and some other parts become
coloured ; and the long continned employment of the nitrate of silver gives
1‘i.-l‘ uw':L.\-'qu:]H_‘.' 10 a 1[1‘;.‘11\11 of silver t1.|r1.:-1' illl' .\]\iii, Hi]! with two or
three exceptions of this kind, no chemical changes in the living tissues or
organs are obvious, and we have no right, therefore, to assume that any
exist, For when external agents are taken into the system, they become
subject to a superior power, and are no longer at full liberty to obey the
ordinary laws of affinity. It must be some power superior to that recog-
nized in chemical operations which prevents the action of the gastric
juice on the stomach during life.

Miuller, (Elem. f’/;_r},r,e_ p. 58, et seq.) however, aseribes the uln-r:nlun
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 merely produce a change in the composition of the
organic structures, and stimulate by disturbing the balance in the system,
but renovate the tissues h\ entering, in a manner i!ltli.\'i!t'i‘..\'éili]t‘ to hife,
into their composition.” On the other hand, all agents of this kind, as
well medicinal substances as caloric, electricity, and mechanieal influ-
ences, “may, when their action is excessive, have the very opposite of a
vivifying effect, by producing such a violent change in the organic matter,
that the combinations necessary to life cannot be maintained.” “ A great
number of substances are important as medicaments, from produci m,u a
chemical change in the organic matter, of which the result is, not an
immediate renovation of material and increase of vital force, but the
removal of that state of combination of the “1‘-nu-ni~' which prevented
healthy action, or excited diseased action; or the chemical change pro-
duced is such as to render the organ no longer sensible to a morbid
stimulus ; or it is such that certain apprehended destructive changes in
ifs composition are no longer possible, as in the antiphlogistic plan of
treatment ; or, lastly, these substances produce a change in the nufritive
fluids. Such substances are alteratives. 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 pro-
duced as shall render it possible for nature to restore the healthy consti-
tution of the part by the process of nutrition. These remedies, again,
may be divided into two principal kinds, according as they act chie ii\ on
the nervous system, or on the other organs dependent on that system.
Among those of the first kind, the most |m|m1hml are the so-called
narcotics ; those of the latter kind comprehend the numerous medicines
which exercise their action on diseases in other organs. These remedies
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:-.’om, by removing the obstacles to cure, become indirectly vivifying or
enovating stimuli ; and they may themselves, by disturbing the balance
in a part, produce sy |.||lluan of irritation.  If used in excess, they either
aive rise to the nr ]III ous effects of the heterogeneous \‘Illllilulli\. or, by
inducing a sudden change of composition, annihilate the vital force, as is
the case with the narcotics. Since, however, such alterative medicines
affect the composition of an L organ each in its own way, one alterative
uence, as it were, by saturation, while the

may, after a time, lose ii~.
the influence of another. A great num-

gan may still be
ber of the instances of h.lixll:‘.;tli[m are referrible to this cause.”
Such are the statements, as to the operation of medicines, made by one

ts of the age. They deserve careful and attentive
is not

of the first l‘}l\\-]:l]lr""
examination. But however n] wisible they maj appear, E]l\' studen
to be unmindful that, for the most part, they are opinions merely, and
that the chemical changes in the tissues. so frequen JH - referred to, have
not been as yet demonstrated by chemieal : '11‘\1H Furthermore, 1
unamnted with the

wonld refer I];Irr:a'-.‘ who are (['\‘.\il'lll‘..\ of l:l't'tﬂ.:h!n
arguments which have been adduced against the i'htmiml action of
medicines on the system, to Vogt's Phar mr!}'mhmr;mr! bd. 1 . p- 9, et seq.
The only chemical change which this aut Im1 will admit medicines to be
capable of producing, is that which takes place in the parts to which they

15 9
11ed.

are i'&"l"‘i'
¢. Dynamical—The above-mentioned mechanical and chemical in-
ered by many writers insufficient to explain the effects
caused by the greater number of the articles composing our Materia
Medica; principally on the ground that substances which exercise a
t potent influence over the organism, frequently do so without pro-
ducing any obviously mechanical or chemical in the condition
of the ]Ifll[.\', A third mode of n!n'!';l{-lnil has, therefi , been admitted,
which is unattended with any recognizable changes of form or of
composition. ;
In the inorganic kingdom we have also e
which cannot be denominated either mechanical or chemical. The com-
munication of magnetical and electrical properties to iron by mere
contact with another body, without the production of any change of form
or of composition, either of the iron itself or of the imparting body, is
an example of this. Now to influences of this kind the term dynamical
has been applied; and in several pharmacological works, (among which
are Burdach’s System der Arzneymittellehre, C. H. K. Bischofl’s Hand-
buch der Arzneimittellehire, and Vogt's Lehrbuch der Pharmakodynamik),
it is employed to indicate those influences of medicines over the organism
which are ascribable to neither mechanical nor chemical cause
Some have attempted to :u'ruunl for the action of medicines on elec-
trical principles. All bodies, says Bischoff, (op. cit. bd. i. p. 158,) by~
contact with each other, act as l[!.LllIl.‘h'.. without, however, necessarily
undergoing any chemical changes. Therefore, when a medicine is
applied to the organism, its action is electrical (p. 162.) But though,
says this writer, a medicine may produce electrical without chemical
changes, yet the reverse of this does not hold good, for no chemical
changes can occur without the production of alterations in the electrical
condition of bodies (p. 163) ; and, consequently, the operation of caustics
1s an electro-chemical process.

i].i!-"]ilt:; » O

idence of an influence
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In some few instances the effects of medicines are analogous to those
of electricity. Thus the instantaneous death caused by hydrocyanic
acid is something like an electrical phenomenon. “A drop of acid,
mixed with a few drops of alecohol,” says Magendie, “when injected into
the jugular vein, kills the animal instantly, as if he had been struck by
lightning.”—(Formulaire, 8™ ed. p. 174.) The same physiologist has
compared the convulsive shock, caused by the 1'1}:1\' Tieuté, “to that
which takes place when a current of galv: 1111: Im:] is directed along the
spinal marrow of an animal recently killed."—(See Ozfiia’s Towicologie
Générale) Again, “ If an animal be lr:m-]n-sl whilst under the action of
this substance [extract of nux vomica,] it experiences a commotion
similar to that of a strong electrical shock; and this takes place every
time the contact is renewed.”"—(Formul. p. 5.) 'I']n--:v plienomena deserve
especial notice in relation to the suggestion of Dr. Faraday, (British
Annals of Medicine, for Feb. 24, 1837,) that the agent or source of the
animal portion of the nervous system may be electricity.

2. Vital force of the Organism.—The peculiar properties possesse d
by living beings are two in number; namely, a capability of receiving
impressions, and a capability of contracting—that is, of executing certain
motions when the requisite impression has been made. The first has
been denominated latent or organic sensibilify; while the second has
been termed insensible or organic contractility. These two properties,
observes Adelon (Physiclogie de I'Homme, 2° ed. t. iv. p. 565,) are 11{111(1—
ble to one (sensibility ;) for to feel is to change the mode of existence, in
consequence of an impression—that i, it is to move in a way that is
neither physical nor chemical. But as Mr. Grainger (Observations on
the Structure and Functions of the Spinal Cord, p. 105,) has justly
observed, ¢ Organic sensibility is not sensibility of any kind; but a
capability possessed by certain nerves (the incident) of receiving and
transmitting the impressions of physical agents to the true spinal cord ;
which organ, by its peculiar power, excites muscular contraction through
the medium of the reflex nerves.” He proposes, therefore, to call it
excitability (p. 127 ;) and suggests “that the contraction required for
the nourishment and suppoit of plants is the result of an excited action,
effected by a structure analogous in its office, though differing in its
physical character, to the true spinal (and, I believe, sympathetic) system
of the animal kingdom.”—(P. 131.)

Vital properties have by some been aseribed to organic structure, by
others to a distinet internal principle called Life or the Vital Force.
For an account of the opinions of writers on this subject I must refer to
Barclay's “Inguiry concerning Life and Organization,”—as the subject
hardly falls within the scope of a work on Pharmacology.

4. Physiological Effects of Medicines.

The primary or physiological effects of medicines may for convenience
be divided into such as are local, or those that oceur m the part to which
the agent is applied ;—and into those that take place in distant organs,
and which by way of distinction we denominate remole effects,

1 TorrcaL or Locar Errecrs.—These are of three kinds :—

Mechanical or Mechanico-vital effects, as those caused by the
h'nn of the pods of Mucuna pruriens,—by demulcents,—by adhesive

plaster, &c.
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b. Chemical or Chemico-vital effects, as those ]nmluc{'d by the agents
denominated caustics. The constituents of the tissues on which the
caustics expend IIw energy of their affinities are principally water,
albumen, fibrin, and gelatine. Water constitutes 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.— (Miller’s
Elem. of Physiol. p. 7.) Hence, therefore, agents like sulphuric acid,
which powerfully attract water, act as caustics. Substances which either
coagulate liquid albumen, as the mineral acids and alcohol, or which
dissolve solid albumen, fibrin, and gelatine, as the alkalis, are also
powerful caustics. \[.lm salts, as bichloruret of mercury, sulphate of
copper, acetate of lead, and chloruret of zine, form new compounds when
placed in contact with the organic principles just referred to : they also
are caustics.  As a preliminary to the production of the chemical changes
here mentioned, the caustic must destroy the life of the part. Lastly,
around the cauterized parts mflammation is set up.

c. Vital Effects.—The effects placed under this head are those which
are unaccompanied by any obvious mechanical or chemical changes.
As examples we may select two kinds—the vascular and nervous.

The vascular effects are those cansed by the agents te rmed irritants or
acrids, as cantharides, savine, gamboge, croton oil, &e. The 'y are, pain,
]i"éll. !‘t':hll‘.\\. EH]TI 1]]{‘ “i}]l']' ]l!]l‘lll}lll(:]lil [11.i'[]“;llll'lll(f.lii!]l.

The nervous effects are numbness, tingling, pricking, and sometimes
paralysis, without necessarily any redness or other obvious change in the
vascular conditions of the |1;irl. "When a few drops of the tincture of the
root of aconite are applied to a delicate part of the skin, as the inner sur-
face of the lips, numbness and tingling are r—'l:t't'tlﬂ) t-\l't'i"l"lln'i'll. The
most ]lc:\‘.t‘l‘l'II! effects are lli'lil‘lllt'l‘ll ]'.‘ the Aconitum ferox, a native of
Nepal, and used as a poison under the name of Bish or Bikh. Some years
ago, at the request of Dr. Wallich, I undertook a series of experiments
to determine its effects, (see his Plante Asiatice rariores). 1 found
that one drop of the alcoholic tincture of the root applied to the tongue,
caused, within ten minutes, intense numbness in the tip of that organ,
and also in the lips, with a sensation as though the soft palate and uvula
were relaxed and rested on the tongne. The latter symptom continued
for about 15 minutes only, but the numbness and tingling endured for
18 hours.

2. ReMoTE EFrrcTs.—These are of two kinds, chemical and vital.

a. Chemical effects.—Nogt (Pharmakodynamik, bd. 1. p. 15) denies that
any remote chemical effects can be produced. But for the reasons
before detailed, I regard the alteration in the qualities of the urine, by
the internal use of acids or alkalis, as the effect of chemical influence.
Moreover, the deposition of silver under the skin by the exhibition of the
nifrate, and the colour communicated to bones h‘\ the use of madder,
seem to show that even solids may undergo chemical changes by the
internal employment of medicines.

b. Vital effects—The functions of remote parts are affected by medi-
cines, as when narcotics or diuretics are exhibited :—The former act on
the brain, the latter on the kidneys. Inflammation even may be set up
in a distant organ,—as of the bladder, by the use of cantharides.
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5. Absorption f;,r".lfr':?ir'iw.f.

Proors.—The paiticles of most medicinal substances, when applied to
the ]l\]n" ]).”[\1 become absorbed I"\{ ] ass into the eir reulation. Two
facts prove 11.1.«1 viz., the l.lmlppl arance of certain substances from a shut

cavity into which they had been introduced,— and the detection of medi-
L’illall particles in the blood, secretions, or solids of the body.

Disappearance f';'mu a shut cavity.—Drs. Christison and Coinc det
fm 1:I that four ounces of a solution of ox: ‘]u acid injected into the per
toneal sac of a cat, killed the animal in fourteen minutes. On a post-mor-
tem examination, although none of th I 1:1 escaped by the wound,
they found scarcely a drachm remaining.—(Edin. Med. and Surg. Journ.
Xix. 335). .

b. Detection in other parts of the body.— Tiedemann and Gmelin
,-'l-:'r'.wrr'/.-r' J-r'f:'f':' N’. ”-{-;J,r'r' rf-'f,f'.‘u":'ff'.f'n'.-: .."‘.f-'(_’f.\'."i-’H:f'-‘F aus n"r'u.f ._lf'r.f‘f;r 7 . ])g.f,-';,-.'—
kanal ins Blut gelangen. 1820) have detected the following substances in
the blood of animals to whom those agents had been administered: cam-
phor, Dippel’s oil, musk, indigo, rhubarb, lead, cyanuret of potassi
sulphocyanuret of potassimm, iron, mercury, baryta, and aleohol. By
lrl]it'l' t'I\'pl_'l'il[ll'!l.l.l.']'.-i.. asafetida, :-t;ll ;ll]le:li:u" Lu“ln-. ]]_\':In:r_\':l:!i-.'.
and sulphoeyanic acids, &c. have been found. (For authorities consult
Magendie's Elementary Compendium of Physiology, and Christison’s
Treatise on Poisons).

In the solids of the body several substances have been recoonized:
for example, madder in the bones, silver in the skin, copper in the liver,
lead in the liver, spinal cord, and muscles, mercury in various parts, &ec.

In the secrefions various medicinal agents have been recognized.—
Thus, tn the cutaneous secretions, mercury, iodine, sal]]:im:‘, the odorous
matter of musk, of garlic, and of onions, and other substances, have
been detected ;—in the breath, several substances have been recognized
by their odour; for example, camphor, alcohol, ether, phosphorus,
asafetida, \lﬂ]a]tlll', the odorous matter of H"H"liL, and of onions, &ec.
The milk sometimes 'lLll]IIIl s purgative properties, in co isequence of the
employment of purgatives (senna, for example) I:\ the nurse. Bitters,
indigo, iodine, and madder, have also been fl..‘\ll!l(!!“. recognized in it.
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
principally from the experiments of Drs. Wohler and Stehberger, as men-
tioned by the late Dr.Duncan (Supplement to EdinburghDispensator 7,1829.)

fluid

i,

SUBSTANCES WHICH PASS OFF BY THE URINE.

(A) UNCHANGED, OR NEARLY S0.

Salts.
Carbonate of potash. Sulphuret of potassium, Tartrate of nickel and
Nitrate of potash. Ferro-cyanuret of potassium|  potash .
Chlorate of potash. (in 66 minutes.) Borax.
Sulpho.cyanuret of potassium. | Silicate of potash, Chloruret of barium.

Colouring Principles,

Indig FaRI Red radishes

Madior f (i 15 minutes) | '\‘IE.:;JL‘?E-'\-IM

4Vl @ ] B -

Rhubarb (in 20 minutes.) | Black cherr y (in 45 minutes.)
Gamboge, | Cassia I MuLt (in 53 minutes.)

Logwood (in 25 minutes ) | Elder rob (in 75 minutes.)
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Odorous Principles somewhat altered.

Oil of turpentine. Asafeetida. | Narcotic principle of
— juniper. { Garlie. |  Amanita musearia
Valeria Castoreum, [ Asparagus (Cullen.)
Naffron. “‘.lull‘utlll,
Other Matters.
Astringency of Uva ursi (in 45 minutes.) 0il of almonds (Bachetoni.)

(B) IN A STATE OF COMBINATION.
Sulphur, as sulphuric acid and sulphuretted bydrogen.
Lodine, as ll_\'||'."|n||'l\‘ acid or ioduret.

Oxalie
Tartarie
Gallic (in 20 minates) Acids, appear in combination

Suceinie
Benzoie
(C) In A DECoMPOSED STATE.
Tartrate
Citrate
Malate
Acetate s
Sulphuret of potassinm changed, in a great measure, into the sulphate of potash,

of potash, or soda, are changed into the earbonate of the same alkali.

If the accounts T!]l]!}i*ll{‘ll respecting the
Amanite muscaria (fic. 7) be correct, its effects
are most extraordinary. A variety of this fun-
gus has a powerful narcotic or rather inebriat-
ing effect; and that the active molecules get
into the blood is proved by the fact of the urinary

‘i '\.‘\"} secretion being impregnated with them, and
| thus possessing an intoxicating property ; and

we are told that the inhabitants of the north-

eastern parts of Asia use it for ihikll]‘u}lr'l‘i i

man, for example, may have intoxicated him-
self 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 lm\'.'vri'nﬂ_\' intoxicated as on
the preceding day. “Thus,” says Dr. Greville,

Amanita musearia. on the authority of Dr. Langsdorf, “with a
very few Amanite, a party of drunkards may keep up their debauch for a
week ;7 and “by means of a second person taking the urine of the first, a
third of the second, and so on, the intoxication may be propagated
through five individuals.”

VESSELS EFFECTING ABSORPTION.—The particles of medicinal and poi-
sonous substances are absorbed by the veins principally, but also by the
lymphatics and lacteals.

L. Absorption by the Veins.—The circomstances which seem to prove
venous absorption are the following :—

a. Detection of substances in the venous blood.—Tiedemann and Gmelin
(op. eif.) administered a variety of colouring, odorous, and saline sub-
stances to animals, mixed with theirfood, 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, alkanet, gamboge, and sap-green ; none of them could

e
_—
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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, asafeetida, and garlic: they were for the most
part detected in the blood and urine, hut none were found in the chyle.
The saline substances tried were—acetate of lead, acetate and cyanuret
of mercury, chloruret and sulphate of iron, e¢hloruret of barium, and ferro-
cyanuret and sulpho-cyanuret 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 substances
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 Hallé, Dumas, Magendie, and Flandrin.

b. Magendie's experiment.—Magendie and Delille (Elem.Comp. Physiol.)
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 extremities of a dog, except
the artery and vein, the former being left entire, for the purpose of preserv-
ing the life of the limb. A portion of the Upas Tieuté 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 objections have
been stated : first, the exhibition of opium, to diminish the pain of the
U]ll‘l‘illi[itl, has been said to vitiate the whole of the experiment ; sv(‘nmﬂ'\'.
the coats of the arteries and veins contain lymphatics, by which absorp-
tion might be carried on; and thirdly, as the poison was introduced into
a wound, the poison might have combined with the blood, and have
rendered it deleterions, without the process of absorption taking place.
The first two of these nlajt-rtiullr-i have been obviated. In a second expe-
riment, Magendie severed the artery and the vein, and recomnected 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 vears
since I assisted my friend Mr. Lloyd, assistant-surgeon of St. Bartholo-
mew’s Hospital, in performing an analogous experiment, nsing Strychnia
instead of Upas Tieuté, and without administering opium: death took
place in twelve minutes.

c. Lacteals tied : effects of poisons still produced.—Magendie says that
symptoms of poisoning were observed in six minutes, when nux vomica
was applied to the intestine, though the lacteals had been tied.

d. Blood-vessels tied : poisons do not act.—Segalas tied the veins of a
portion of intestine, and applied poison, but no efiects were produced.
Emmert observed, that when the abdominal aorta was tied, hydrocyanie
acid was applied to the foot without producing any effect, but when the
ligature was removed, symptoms of poisoning came on. (Miiller,)

e. Rapidity of absorption.—Mayer found that ferrocyanuret of potas-
sium could be detected in the blood, in from two to five minutes after its
injection into the lungs. The rapidity with which this salt enters the
blood, says Miiller, is too great for it to be explained by means of the
slow circulation of the lymph.

These circumstances appear to me to establish the fact of venous
absorption.
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N,ﬂ\‘f)r}n’{(!! fn,f the lacteals and f.um p]]tll Jes of me-
tli: nal and poisonous substances are l:1.:I:‘1l v .llm |]1c|1 by the lacteal
and ]\"l'--mtlt vessels, as well as by the veins. But the process seems to
be slow, and, moreover, is confined to certain agents. Tiedemann and
Gmelin, whose experiments 1 have above referred to, were unable to re-
cognize either colouring or odorous substances in the chyle, but occasion-
il_]]l\' detected certain salts. The .f]mn]a;mu of saline, and non-abzorn-
tion of colouring matters, have likewise been noticed b v others (Miiller's
Physiology.)

MucHANISM OoF AnsorprioN.—The facts comnected with al sorption
are best E'X]i]:tim :1 by assuming the existence of two powers or agencies
E’." which this process is efiec I"If ;—the one physical, .m:l the taI}ul vital.

L. Absorption by physical agency (Imbibition, Magendie ; Exosmose
and FEndosmose, Dutrochet t.) —Two fluids separated by an interposed
dead membrane, mutu ally, though not equally, permeate the .mlnln..m,
s0 as to become intermixed with each other. If a current of water,
coloured by litmus, be allowed to pass from

bottle (fig. 8, @), through a vein immersed
in diluted stl]lllltll'i(' acid contained in a glass
dish (4), into a reservoir (¢), the litmus liquor
is soon observed to become reddened by its
passage through the vein, in consequence of
the acid permeating the venous coats. If the
relative }1r:>‘iii{;11 of the fluids be altered,—tha
is, the litmus put in the dish (&) and the acid passed from the bottle (a)
through the vein, the litmus will still become reddened, shewing that the
acid has passed in this case from within ontwards,

But it may be said this effect is cadaveric only ; that is, it occurs in
the dead but not in the living vessels :—anq I i'i support nilihi\ view may
oed, the transudation of blood within the blood-vessels, and of bile
within t]n- gall-bladder, both of which phenomena are observed after
death. M ‘_ft-nt]u' 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 eare that the poison
touched nothing but the vein and the card. In four minutes the

effects of the substance bec _-;m]v manifest, and the dog died —/Magendie's

Lectures in the Lancet, Oct. 4, 1834.) It must be admitted, however,
that the result of this experiment 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 merves 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 coat had taken up the
poison. The proof, therefore, should consist in the detection of the
poison within the vessel. Now this has been obtained by Magendie: a
solution of nux vomica was placed on the carotid artery of a rabbit; but
as the tissue of arteries is firmer and less spongy, and their parietes
thicker than those of veins, a longer time elapsed before the poison tra-
versed 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.

Vith these results before us, we can hardly refuse to admit the imbi-

c

Fie. 8.
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bition of living tissnes, though I think we may filil'l\' question whether
this process can be effected so readily in the ]1\11|-r as in the dead tissue.

2. Absmpizmz b_; a vital agency.—The physical “and chemical agencies
with which we are at present acquainted are totally inadequate to explain
all the pln’lmmmm of absorption. We are constrained, therefore, to
admit another agency, which we may denominate vital or organic.

IS THE ABSORPTION OF A MEDICINE, OR POISON, ESSENTIAL TO THE PRO-
DUCTION OF ITS REMOTE EFFECTS f—Magendie and Miiller (Physiol.
D- 246, et seq.) seem to consider the passage of poisons into the circula-
tion essential to their operation on the system: while Messrs. Morgan
and Addison (Essay on the Operation of Poisonous Agents, 1829,) deny
that in any case absorption is absolutely necessary for the operation of a
poison. “We are not opposed,” observe the latter gentlemen, “ to the
theory of venons absorption, but to that theory which would associate
with it the absolute necessity for the admission of a poison into a vein.”
The following facts will be of considerable assistance to us in forming an
opinion on this controverted point:—

Activity of substances injected into the blood-vessels—Medicinal or
poisonous agents injected into the blood-vessels, exert the same kind of
specific influence over the functions of certain organs, as when they are
administered in the nsual way ; but that influence is more potent. Thus
tartar emetic canses vomiting, castor oil |1111'g'111_r_;, nlliu:n stupor, and
strychnia convulsions, when thrown into the veins.

Detection of substances in the blood.—All those medicinal and
poisonous agents whose sensible or chemical properties enable them to
be readily recognised, have been detected in the blood, or in the secre-
tions which are formed from the blood, after their ordinary modes of
administration ; as by the stomach.

3. Activ ity of medicines promoted by the means which promote absorp-
tion, and vice versi.—The remote effects of many medicinal and poison-
ous 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 chemical) of the medicine itself—and the condition of the
system.

a. Nature of the tissue.—Nux vomica acts with the greatest energy when
applied to the pulmonary surface,—with less when introduced into the
stomach,—and with the least of all, when applied to the skin. The same
order of gradation is observed 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 delicate structure, and great vascularity) enable the pnhmm.ln
surface to absorb or imbibe with extreme rapidity : in this respect, indeed,
it is not utluallcrl by any tissue of the body. Hence, then, if we assume
that nux vomica and opium act by becoming absorbed, we can easily
comprehend why they are so energetic when applied to this part. The
membrane lining the alimentary calml absorbs with less facility than the
pulmonary nunll}l‘.um which may be accounted for by its less vascularity,
and by its being cov cu,t] in some parts at least, by an epidermoid layer,
and in all its parts by mucus, which, to a certain extent, checks 1]:«11}1-
tion. The cutaneous surface, lastly, being covered by an inorganic
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membrane (the epidermis,) does not possess the same physical faculties
for absorption met with in either of the foregoing tissues ; and hence the
comparative inertness of medicines when applied to it. In fact, it is only
by the long-continued application of these agents to the skin, that we are
enabled to affect the general system; and that the obstructing cause is
the epidermis, is shewn by the facility with which the system may be
influenced when this layer is removed, as has been proposed and prac-
tised by Lembert and Lesieur, constituting what has been denominated
the endermic or emplastro-endermic method of treating diseases ; of which
method I shall have occasion to speak hereafter.

b. The physical and chemical properties of the medicine.—Another cir-
cumstance, tending to prove some connexion hetween the activity of a
medicine and its absorption is, that the effect of many medicines is in
proportion to their solubility. Arsenic and morphia are both more ener-
getic 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 ady antage
of this principle, and by rendering substances insoluble, diminish their
activity, or render them quite inert. Thus the antidote for the salts of
lead, or of baryta, is a sulphate, the acid of which forms an insoluble
salt with either of the bases (lead or baryta.) Tannic acid (or astringent
infusions which contain it,) is for the same reason found useful in cases of
poisoning by vegetable substances whose active principle is an alkaloid ;
and we employ carbonate of lime as an antidote for oxalic acid, to render
this substance incapable of being absorbed.

c. Condition of System.—Magendie asserts, as the result of experi-
ments, that plethora uniformly retards, and depletion as constantly pro-
motes, absorption. If, therefore, we wish to promote this function, we
have a ready means of doing so, in blood-letting. Now every surgeon
knows that one powerful means of promoting the action of mercurials on
the mouth, is to abstract blood ; and, therefore, we should be cautious
about bleeding a patient, while a poisonous dose of some narcotic, as
opium, is in the stomach. Nay, in theory, the best means of preventing
the operation of poisons which act by becoming absorbed, would be to
throw a quantity of warm water into the veins. Magendie tried this on
animals, and found it successful.

4. Magendie's experiment.— The experiment of Magendie, already
related, of applying the Upas Tieuté 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. Duwision of the spinal cord.—Some poisons, as hydrocyanic acid, are
equally active when applied to the legs of an animal in whom the 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 volantary motion.
But it may be said the division of the lumbar spine does not prevent the
action of poisons by the nervous system, because it does not destroy the
action of the excito-motory or sympathetic systems, the nervous branches
of which are distributed to the lining membrane of the blood-vessels. Iam
aware that it is an experiment liable to objection ; but, on the whole, it is
certainly favourable tothe opinion of the operation of poisons by absorption ;
more particularly when we bear in mind that the motion of the blood is
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necessary to the action of the poison; for if the circulation of a part be
obstructed, the ]mw m will no longer act. 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.

The principal objections which have been raised to the theory of the
operation of medicines by absorption, are the following :—

a. The experiments of Magendie and others, it has been observed,
only show that a poison may get into the veins, and do not prove that
absorption is essential to the effect. “We must strongly protest,” say
Messrs. Morgan and Addison, “ against the assmmption that, because a
poison has been found to enter and pass through a vein, it is thence to be
inferred that such a process is, under all circumstances, absolutely neces-
sary to its operation.” But it has been proved that the more :li;snl']\;}'m
is facilitated the more energetic do poisons act, and vice versd.

b. Mr. Travers, in his Further Inquiry concerning Constitutional Irri-
tation, points out very forcibly the analogy to be observed between the
effects of severe injuries and of poisons which n}wr:m' rapidly on the

system. Thus both strychnia and punctured wounds cause tetanus, and

he, therefore, concludes their modus operandi must be identical : con-
sequently, as there is nothing to absorb in the one case, so absorption
cannot be essential in the other. But although the symptoms caused
by the above poison are very analogous to those of traumatic tetanus,
yet we are not to conclude that the effects of strychnia and of a puncture
are ]}l'l'(’i\'l'l\' alike. ¢ The fact of two substances [n‘:nluving similar
symptoms in one organ,” observes Miller (op. cif. p. 56) *“ does not prove
that these substances produce exactly the same effects, but merely that
they act on the same organ, while the essential actions of the two may
be very different.” And I confess I see nothing unphilosophical in
supposing that the same morbid condition of a part may be induced in
more than one way: for as every part of the organism de pends for the
performance of its proper functions on the receipt of arterial blood and of
nervous influence, so alterations in the supply of either of these essentials
may modify or even suspend the functions of a part.

c. Messrs. '\[m‘;:;lll and Addison tell us that the blood ecirculating 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 sentient extremities
of the nerves.

By the aid of a double brass tube, (fig. 9,) consisting of two short brass
(‘\lhl[hl(’(ll tubes to each of which a long handle is attached (fig. 11), the Y
established a complete circulation between the carotids of a ]:mwmnl
and of a sound dog, by connecting the lower and upper ends of the divided
arteries in both animals, so that each supplied the brain of the other
with the portion of blood which had previously passed through the
carotid artery to his own, and, consequently, the poisoned dog in this
case received from the unpoisoned animal a supply of arterial blood equal
to that with which he was parting. (Fig. 10.) One of the dogs was then
inoculated with a concentrated preparation of strychnia, which had been
found upon other occasions to produce death in these animals in about
three minutes and a half. In three minutes and a half the inoculated
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a sound dog.

animal exhibited the usual tetanic symptoms which result from the action
of this poison, and died in little less than four minutes afterwards, viz.

about seven minutes from the time at which the poison was inserted,
during the whole of which period a free and mutual mll rchange of blood
between the two was clearly indicated by the strong pulsation of the
denuded vessels throughout their whole conrse. The arteries were next
secured by ligature, and the living was separated from the dead animal ;

but neither during the oper: ation, nor subse que ntly, did the survivor shew
the slightest symptom of the action of the poison upon the system.

The inference which has been drawn from this expe riment is, that the
arterial blood of an animal under the influence of poison is not |:n]~m1nu~,
But it appears to me that this is not a necessary inference, and as it is
opposed to the result of other experiments, it lu[uwu careful investiga-
tion ere we admit it. Verniére has Imnul that if the extract of nux
vomica "h » thrust into the paw of an animal after a ligature has been
tightened round the leg, so as to stop the venous, but not the arterial cir-
culation of the limb, blood drawn hum an orifice in a vein between the
wound and ligature, and transfused into the vein of another animal, will
excite in the latter the usual effects of the poison, $0 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 suflicient qus mtity is withdrawn before
the removal of the ligature.”—(Christison’s Treatise on Poisons, 3d ed.
p. 10.)

Myr. Travers, (op. ¢it.) in noticing the different results obtained by
Verniére and Messrs. Morgan and Addison, observes, that “if it be
inquired why the poisoned quml concentrated below a hna'uu-. and trans-
ferred into the vein of a healthy animal, proves destructive, while the
blood of their common cireulation affects nnl\ the one of the two animals
which is the subject of the inoculation, the answer is obvious—that either
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the mechanical impulse fails, or the activity of the poison is exhausted
before, in the latter case, it reaches the second animal.”

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, &e.
of the Essay.) This assumption, however, is not correct. “In 1809.”
says Magendie (Formulaire, 8™ éd. p. i.) “1 laid before the first class of
the French Institute, a series of experiments which had conducted me to
an unexpected result, namely, that an entire family of plants (the bitter
Strychnos) have the singular property of powerfully exciting the spinal
marrow, without involying, except indirectly, the functions of the brain.”
Now, this being Magendies 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 reach the spinal marrow by the usual route of the circulation :
that is, it must be returned by the jugular veins to the heart, from 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 decomposed 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 receive a small quan-
tity of the poison contained in the system, namely, that sent by the verte-
bral to the spinal arteries. Hence we ought 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 has observed (Lond.
Med. and Phys. Jour. vol. Ixiii.) it is to be recollected that as the carotid

artery, in its healthy state, is little more than one-fourth of the calibre of

the vessels carrying blood directly to the brain, consequently the dog not
inoculated was subject to the influence of one-fourth only of the quantity
of the poison which was conveyed to the drain alone of the inoculated
animal. Furthermore 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.

How D0 MEDICINES AND POISONS WHICH HAVE ENTERED THE BLOOD-
VESSELS AFFECT DISTANT ORGANS *—Viewing the question theoretically,
we see three ways by one or more of which remote parts might be con-
ceived to become affected after medicinal globules have passed into the
blood.

L. By modifying or altering the properties of the blood, and thereby
unfitting it for carrying on the functions of the body.—Although no facts
are known which can be regarded as absolutely proving that the action
of medicines or poisons 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 observed 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 cannot but be influenced by the state of
the blood.”

[n the first place, it must be admitted that in many diseases the pro-
perties of the blood are altered, and in some cases these alterations often
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appear to be primary ; that is, they precede alterations of the solids.—
Secondly, in some diseases the blood acquires poisonous properties, and
is capable of transmitting the affection 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 conuexion must exist between the quality of the ingesta and
the condition of the solids. For facts and arguments relative to these
positions, I must refer to Andral’s work hefore quoted.

But if medicines or poisons introduced into the torrent of the circula-
tion act primarily on the blood, what, it may be asked, are the effects
lll'ilﬂlll(fl’l].,:

In some cases the action is mechanical, as when air is infroduced 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 exhale d with the pulmonary 1hu|~1ﬂ1dll:rn. without causing
any remarkable accident ; but when the quantity is increased, espe Ll:l”\
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 obstacle to the passage of the blood through the lungs, the respira-
tion and circulation ]ll(l!]lll‘ lll‘u-amnll_\ trouble :]. and the animal soon
dies in a state of asphyxia,—not from any pernicious action of the air on
nervous system.” (For further information On the Influence of dir in the
Organs of Circulation, see Dr. J. R. Cormack’s Prize Thesis on this
subject; Edin. 1837.) Water, when introduced into the circulation, probably
acts merely as a diluent. For though when mixed with blood out of the
body it dissolves the envelope of the red particles, we can hardly suspect
that it produces a similar effect within the blood-vessels, from the circum-
stance that large quantities of wate T may be thrown into the veins without
causing any remakable disorder of system ; whereas if the globules were
dej ywived of their envelope, or (h:l‘ll“’t‘ll in their form, ,‘,‘Jldl disorder
of 11 > Sy .-l¢_m might be expected. Solutions of various substances (as sal
ammoniae, chloruret of sodium, carbonate of potash, sugar, &e.) produce
no change in the globules out of the body ; they therefore ]ll‘t.)b.lll]‘\ act
mechanic ally on the blood.

Some substances exercise a chemical action on the blood; as the
mineral acids, the alkalis, various metallic salts, alcohol, &e. ﬂw affi-
nity of these agents is principally directed to the fibrin and albumen of

the liquor sanguinis, and to the constituents of the globules. Hydrocy-
anic 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. 1t
is possible that organic substances may, as Dr. Christison supposes, be
decomposed in the blood, \uﬂwut lhar fluid undergoing any apparent
change. “A very \111Lmq proof of this is furnished by oxalic acid.
Dr. Coindet and I, in one of our experiments, injected into the femoral
vein of a dog, eight grains and a half of oxalic acid, which caused death
in thirty ‘\L(l)l](l%. Here it was impossible that the poison could have
passed off by any of the excretions ; yet we could not detect even that
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large proportion in the blood of the iliac vein, and vena cava, col-
lected immediately after death. As the blood possessed all its usnal
properties, we must suppose that the poison underwent decomposition in
consequence of a vital process carried on within the vessels.”—(Treatise
on Poisons, 3d ed. p. 16.)

[t 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.

Asg the blood is a vital fluid, medicines may eflect changes in it which
are neither mechanical nor chemical. Strychnia and morphia produce
no obvious effect on the blood, yet it 18 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 case with respect
to certain odorous substances. The blood still impregnated with medi-
cinal particles being returned to the heart, is transmitted from thence to
all parts of the system. In their passage through the tissues of the diffe-
rent fll'.L;‘:llIH. ]I i,\' 1]1‘('.‘*1“"(‘5.{ I}HLI_ l‘lll'.“l‘ ]-":1]'“(_'1".\' act on one or more ]JH]'IS
which are endowed with a peculiar susceptibility to their influence.

Thus the opiate particles are supposed to exert a specific influence on
the cerebral tissue; strychnia is thought to act on the grey matter of
the spinal marrow ; mercury, on the salivary glands ; diuretics, on the
kidneys ; and so on. Miiller supposes 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 intreduction.”

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 the remote organs; but the link which
connects the two phenomena cannot be, or at least has not vet been,
demonstrated. The strongest argmment in favour of this mode of expla-
nation is, that the molecules of certain medicines may be detected in
some one of more of the execreted Huids; while, at the same time, the
fanctions of the organs secreting or excreting these fluids, have hecome
influenced by the medicine. 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, &ec., are readily explained on
this theory: but when the affected part is not a secreting organ, and
especially when the medicinal agent is not readily detected by its phy-

,
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sical or chemical properties, we have not the same evidence to offer in
support of this view, which, notwithstanding, may be not the less true.
Several objections present themselves to this explanation. Many medi-
cinal substances may be detected in the secretion of an organ, though no
evident influence has been exercised over the organ itself. Thus the
colouring particles of rhubarb may be recognised in the urine, although
ithe action of the kidneyvs does not appear to be altered ; and therefore it
may be said, that in those cases where the quality of the secretion is
affected, we have no right to infer that it depends on the passage of
medicinal particles through the secreting vessels. This objection, how-
ever, deserves but little attention, inasmuch as we know that the
susceptibility of the same part is not the same to all medicines ; for it is not
every medicine which produces vomiting when applied to the stomach.

It has also been said that this theory of medicines “being conveyed
by the circulation to particular parts, is utterly gratuitous, and no less
mmprobable.” “ What intelligence,” says an American writer, (Chapman’s
Elements of Therapeutics, 4th ed. vol. 1. p. 73,) “directs them in this
voyage of eircumnavigation to the port of destination ; and how, on their
arrival (admitting it to happen,) are they separated from the great mass of
fluids in which they are enveloped #” It is not supposed, on this theory,
that medicines are conveyed tv particular parts, but lo every part of the
body in which the blood circulates. How then, it may be replied, is it
that particular parts only are affected, since medicinal molecules are in
contact with every part 7 We do not pretend to account for this circum-
stance. Every one is familiar with the fact that carbonic acid may be
i ity 3 whereas, if

applied to the stomach in large quantity with impunit;
taken into the lungs, it acts as a narcotic poison. The wine has very
liitle effect on the bladder, but if introduced into the cellular tissue, gives
rise to violent inflamnation.

[ have already alluded to another objection to this theory—namely,
that injuries sometimes lur.-..-Eu:-;_- the same symptoms as I:uia-.]:m But it
must be recollected that in a large number of instances injuries do not
produce the same symptoms ; and in those cases where the effects of the
two are analogous, I see no difficulty in assuming that there are two
modes of affecting the nervous system.

The most important objections that have been advanced against the
operation of medicines through the circulation, by local contact with the
tissues, are those founded on the experiments of Messrs. Morgan and
Addison. Of all their experiments, the following are, I conceive, 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, and the other round_
the lower part of the exposed vein. The vessel was then divided between
these two ligatures, and the truncated extremities re-connected by means
of a short brass cylinder or tube (fig. 13,) within which was placed a portion
of woorara, of the size of a grain of canary-seed (fiz. 12.) Both the
temporary ligatures were then removed (fig- 14), the accustomed circula-
tion through the vessels was re-established, and in forty-five minutes
the animal dropped on the ground, completely deprived of all power

ol

over the muscles of voluntary motion: in two minutes, convulsions and
respiration had entirely ceased. This result was to be expected, whatever
theory be iLll.H}'ll('d.
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In another experi-
ment two temporary
ligatureswere applied
to the jugular vein, as
in the former case. A
cylinder of quill, con-
taining a little woo-
rara, was then intro-
duced into the vein
between the two liga-
tures; another liga-
ture was then applied
(fig. 15), and the up-
per temporary liga-
ture removed (fig. 16).
In the space of 108
seconds after the re-
moval of the ligature, the animal dropped in convulsions, as in the former
case, and expired in 3} minutes. Now, in this experiment, the direct
entrance of the poisoned
blood into the heart, &ec.
was prevented by the lower
ligature: hence, if this poi-
son operated by contact
with the brain, a greater
length of time was neces-
sary 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 acted
l:_\- actual contact, it must
have got into the system
by the vessels of the vein.

This experiment, how-
ever, cannot be regarded as conclusive. For although the “result is
certainly different from what might have been anticipated, on the sup-
position of the circulation of the poison in the blood being essential to
its action, yet we cannot regard it as a conclusion against that supposi-
tion, 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 taint 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 pronouncing to be incon-
clusive."—(See a criticism in T%e British and Forewgn Medical Review,
vol. v. for Jan. 1837.)

3. By acting on the lining membrane of the blood-vessels.—Messrs.
Morgan and Addison contend, that when poisons are “ introduced into
the cwrrent of the circulation in any way, their effects result from the

Fig. 13. Fig. 14.

Fig. 16.

|
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impression made upon the sensible structure 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 suscep-
tibility of the inner coat of a vein, when exposed to the action of a
poison,” as shown by the experiment related at page 26: secondly, that
woorara acts on the brain as quickly when injected into the femoral, as
when thrown into the carotid artery: thirdly, that woorara, applied to
the cut surface of the cerebrum, caused no symptoms of poisoning :
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 unob-
Jectionable one, is the first. The second and third are merely negative ;
their object being to show that poisons do not act by pervading the
structure of the part, and to the fourth I have before offered some
objections.

In conclusion, then, T would observe, that while Messrs. Morgan and
Addison have thrown some doubt over our previously received notions on
the operation of medicines, they canmot be admitted to have established
their own hypothesis ; and further experiments are still required to settle
this doubtful question.

6. Operation of Medicines by Nervous Agency.

Messrs. Morgan and Addison contend, “ that all poisons, and perhaps,
indeed, all agents, influence 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.” Miiller, on the other
hand, asserts, “ that before narcotic poisons can exert their general effects
on the nervous system, they must enter the circulation.”

Difficulties are met with by exclusively adopting either of these
opinions. The operation of some medicines seems to be best explained
by supposing the previous absorption of these agents, while that of other
substances appears to be most satisfactorily accounted for by presuming
they affect the nerves independently of absorption.

PROOFS THAT SOME SUBSTANCES ACT INDEPENDENTLY OF ABSORPTION.—
Several circumstances lead us to infer that, in some instances, substances
act on the general system without necessarily undergoing absorption.

a. The instantaneous operation of some Poisons.—One drop of pure
hydrocyanic acid, says Magendie, placed in the throat of the most
vigorous dog, causes it to fall dead after two or three hurried inspirations.
[f the nose of a rabbit be introduced into a receiver filled with hydro-
cyanic acid vapour, the animal drops dead instantly. Sir Benjamin
Brodie once hap}'u.‘ned 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 felt an un :asy, indeseribable 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 sensa-
tions were quite momentary. In the cases now quoted the rapid action
of the poisons seems almost incompatible with the idea of their
absorption.  Miiller, however, thinks otherwise, and asserts they are
explicable on the theory of absorption by imbibition. “ The rapid
effects of prussic acid,” he observes, “ can only be explained by its pos-
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sessing great volatility and power of expansion, by which it is enabled to
difiuse itself through the blood more rapidly than that fluid eirculates, to
permeate the animal tissues very quickly, and in a manner independent
of its distribution by means of the blood, and thus to produce the pecu-
liar material changes in the central organ of the nervous system more
quickly in proportion as it is applied nearer to it."—(Op. cit. ]‘r. 247.)

b. The effects being dispropoertionate to the facility for absorption.—
Orfila (Towicologie Génerale) says, that aleohol acts with much less
energy when injected into the cellular texture, than when taken into the
stomach ; and as the power of absorption 1s greater in the former than in
the latter part, he concludes that the remote action of alcohol must be
produced by the agency of the nerves. Opium, on the contrary, is sup-
posed to operate by absorption, because it is more active when injected
into the cellular texture of the thigh than when taken into the stomach.

¢. Dilution diminishing the remole effects.—The effect of dilution on
the action of medicinal and poisonous agents oftentimes assists us in
determining the mode by which the remote effects take place. Thus if
we apply a strong mineral acid to the stomach, great disorder of the
general system is produced; but if we dilute the acid previous to its
exhibition, little disturbance in the system is obsérved. Now as dilution
facilitates absorption, it is improbable that the constitutional disorder
caused by swallowing strong mineral acids depends on their absorption.
On the other hand, Dr. Christison (gp. ¢it.) has shown that oxalic acid,
considerably diluted, quickly enters the blood, and causes speedy death :
hence it is presumed to kill in consequence of absorption.

d. Effect of Mechanical Injury.—Mechanical injuries sometimes give
rise to effeets on remote parts similar to those caused by the action of
certain medicines or poisons. Laceration of the stomach produces similar

constitutional disorder to that occasioned by the strong acids.

AGENCY OF THE NERVOUS SysTEM.—DBetween the individual parts of
the organism there exist certain relations or connexions, which Adelon
(Physiologie de U Homme, t. 4™¢, p. 200,) has arranged in three classes,—
the mechanical, the functional, and the sympathetic. It frequently happens
that one organ in the performance of its functions exercises a mechanical
influence over another. Thus the motions of the respiratory muscles
have an important influence over the circulation of blood within the
chest. By the contraction of the muscles of the fore-arm, pressure is
made on the deep-seated veins, and the passage of blood through them

1
i

evident and clear cases of a mecha-

thercby obstructed. These, then, are
nical relation between certain organs.  We have also numerous instances
of what have been called functional relations; but one example will
suffice : the liver cannot secrete bile if the supply of arterial blood, or of
nervous energy, be cut off: hence it is evident that the function of the
liver depends for its performance on the proper execution of the functions
of the arterial and nervous systems. But there is a class of relations
which cannot be referred to either of the preceding heads, and which
have been called the true sympathies, or the sympathetic relations. Thus
if we titilate the mucous membrane of the nose, sneezing is produced ;
if the soft palate, vomiting.

The phenomena hitherto called sympathetic have been denominated
by Dr. Marshall Hall (Memoirs on the Nervous System, 1837,) eacito-
motory. They must not be confounded with those of sensation and
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volition, from which they are quite distinct. They are effected by ner-
vous fibres and a nervous centre. The fibres are of two kinds, one
termed incident excitor, the other reflex motor. The centre is the grey
matter of the true medulla oblongata and medulla spinalis, from which
the nervous fibres arise.— (See Grainger's Observations on the Structure
and Funetions of the Spinal Cord, 1837.) The mode of action of these
parts is this: when a physical agent is applied to any of the external or
internal surfaces of the body, an impression is made on, and carried by,
the incident excitor nerve to the grey matter, constituting the nervous
centre of the system ; and this part, by its peculiar powes
traction through the medium of its reflex motor nerves. Electricity has
been suspected to be the secret agent effecting these communications.
When the nostrils are stimulated, the fauces irritated, or cold water
dashed upon the face, filaments of the fifth pair of nerves are the incident
excitors ; when carbonie acid, or a il_l'(IIJ of water, comes in contact with
the larynx, and when the dust of ipecacuanha is inhaled into the
bronchia, with the effect of inducing asthma, filaments of the j

castric nerve are the incident excitors. In all these instances

excites con-

1€1Imo-

iments
of the pneumogastric are the reflex motors, by means of w hich the actions
of sneezing, vomiting, sobbing, closure of the larynx, and asthma, are
produced. “ It is singular,” observes Dr. Hall, (Lectures on the Nervous
System, p. 156, note,) ]
excite vomiting, and, inhaled into the bronchia, should excite spasmodic
asthma, equally, as it would appear, through the pneumogastric nerve.”
Belladonna applied to the eyebrow causes dilatation of the pupil: the
incident excitors concerned in this process are the fibres of the portio
major of the fifth,—while the reflex motors are derived from the third or
oculo-motor nerve. In cases of poisoning by this substance, difficulty or
i“f}"""‘*“]i“l,\' of (It'g'lllliliun has been u]m:'l‘\l't], another effect of its
action on the excito-motory system.

Mr. Grainger is of opinion, that the ganglions of the sympathetic form
a part, l]lmlg_h to a certain ([[‘:_(I‘('L' an isolated one, of the l‘xt'iin—]lllllm‘_\'
system ; and that their action is excited like that of the spinal cord.—
(Op. cit. p. 136, ef seq.) He has also suggested (op. cit. pp. 131-2, 155-
6-7,) that the motions displayed by plants and the lower animals are
excited, and not ;-uluillm'_'-.: and that even in }l]:-l]lth it
may be eflected by a structure analogous in its office, though
differing in its physical characters, to the true spinal sys-
tem of animals. Hitherto, however, no one has been able
to demonstrate a nervous systemin vegetables, Dutrochet
(Recherches anatomigues et physiologiques sur la structure
intime des Animaux et des Végétaur, 1824,) indeed asserts;
that the small points, or spots, observed on the eells and
vessels of plants (figs. 17 and 18,) are analogous to the ner-

Section of the vous globules of animals ; he calls them nervous corpuscles,
medulla of the and regards them as the scattered elements of a diffused
Mimosa pudicay yoyc0ng system.  That globules are found in vegetables in
shewingthe glo- . P e =
bular bodies ad- the situation described by Dutrochet no one can deny ; but
herine to the the grounds on which he asserts them to be nervous are
sides of the cells. very slender. The researches of Leeuwenhoek, Prochaska,
Fontana, Sir Everard Home, Bauer, the brothers Wenzel, and Dr. Milne

“ that ipecacuanha, taken into the stomach, should
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Edwards, he observes, have shewn that the nervous system of animals is
composed essentially of agglomerated globular corpuscles.
If we examine, by the aid of a simple microscope, the pulpy matter
of which the @sophageal ganglia of the great or vineyard snail (Heliz
Fig. 18. Fig. 19, Fig. 21.

-
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Globular cells of the
esophageal ganglia
of Helix pomatia
and Limax rufus.

A spiral ves- Vorticelln Convallaria.
sel,as found in
the stems of

Solanum  tu-

_ pomatia,) or of the red slug

berosum, and Magnified view of (Limaz rufus,) 15:.111;1{]Lf up, it is

s sDs the arm of a Hydra, seen to be composed of agelome-

po, with the (!r""lf"‘-"”"r polype) rated globular cells, on the sides

adhering olo- shewing the nervous o \which are numerous globular

il T corpuscles. or ovoid ('l-]‘})!i‘i{']l‘s (fig j'l } . In

: (fig. 19.)

form and chemical properties,

says Dutrochet, these corpuscles

agree with those found in plants. Moreover, in the lower tribes of

animals (the Aerita) we observe no nervous filaments ; the nervous

system consisting merely of the diffused or scattered corpuscles (as

in the Hydra or fresh-water polype, fig. 20, and in Vorticella Conval-

laria, fig. 21 ; thus presenting another amalogy between the nervous
corpuscles of animals and the globular bodies of plants.

On these grounds, then, Dutrochet assumes that the little globules
sticking to the cells and vessels of plants, and which are nothing but
particles of amylaceous, ligneous, or resinous matter, are to be regarded
as the scattered elements of a diffused nervous system.

7. Parts affected by the remote action of Medicines.

The remote effects of medicines consist of alterations in the functions
of one or more organs more or less distant from the parts to which these
agents were applied. Although an alteration of function presupposes
an organic change, yet the latter is not always obvious.

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
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accounted for. The convulsions produced by strychnia are best explained,
not by ascribing them to any direct influence of this agent over the
muscles, but to an influence exercised over the excito- motory system,
which is functionally related to the muscles.

Some medicinal agents confine their remote influence principally to
one organ, and affect the general system only through the relations
existing between the affected organ and the other parts of the body. This
is remarkably the case with the substance just referred to,—strychnia.
Other agents affect several organs, as arsenic and mercury. We can
readily believe that some may affect the whole system, by altering the
qualities of the blood. “In fact, when all the tissues thus receive a
vitiated blood, is it not consistent with sound physiology to admit that
their regular modes of vitality, nutrition, and secretion, must be more or
less deeply modified ? We must either admit this conclusion, or deny
the influence which, 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
produced in them various lesions that are only accidental and secondary ;
but it is not in these lesions the origin of the affection 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.”—(dndral’s Pathol. Anat.
by Drs. Townshend and West, vol. 1. p. 663.)

The intimate relations existing between tlu' different organs and funec-
tions, make it e xc_u'llln;_:]_\ difficult, and, in many cases, even 11111m_~¢.-iln|u,
to distinguish between the direct and indirect influence of a medicine.
In the following examples of organs and functions affected by medicines,
this distinction has not been attempted :—

1. Nervous System.—Opinm causes sleep and stupor,—alcohol inebri-
ates and disturbs volition,—aconite diminishes feeling,~—conia paralyses,
—strychnia and brucia convulse.

2. Circulating System.—The frequency and force of the circulation is
increased by the agents termed excitants, calefacients, or stimulants, but
diminished by sed: atives. Preternatural heat is reduced by refrigerants.
(On the influence of asafeetida, digitalis, and senega, on the functions of
the heart, see Continental and British Medical Review, Vol. 1. p. 27.)

3. Respiratory System.—The frequency of respiration is diminished by
narcotics. Emetic tartar and corrosive sublimate, used as poisons, inflame
the lungs. Expectoration is pmmutul by the agents termed expectorants.

4. Digestive System.—Salivation is pmdu(.(:(l by mercury. The power
of deglutition is diminished or destroyed by belladonna, when employed
in poisonous quantities. Vomiting is caused by emetics. Digestion is
promoted by condiments and the bitter tonics, but dn,(,]\e:l h\ opium.
Purging is effected by cathartics,—constipation by opium and vegetable
astringents, Mercury and aloes are believed to stimulate the liver.

5. Secreting and exhaling organs.—Mercurials and the alkalis increase
the activity of all the secreting and exhaling organs. The oleo-resins and
balsams stimulate the mucous surfaces. Opium diminishes the mucous
secretions. Diuretics promote the secretion of urine,—diaphoretics the
cutaneous exhalation,~-sialogogues the flow of saliva,—emmenagogues
the catamenial secretion,—expectorants the bronchial secretions, &c.
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6. Lymphatic System.—Todine, bromine, mercury, and the alkalis, are
presumed to increase the activity of the lymphatic system.

7. Muscular System.—The tone of this system is promoted by cin-
chona. Strychnia convulses, conia paralyses the muscles,

8. Seaual System.—The sexual feelings are supposed to be excited by
phosphorus.  The catamenial discharge is promoted by emmenagogues,
Parturition is assisted by ergot of rye.

9. The Urinary organs.—Diuretics increase the secretion of urine.
Alkalis and acids alter the qualities of this fluid. Opium diminishes the
contractility of the ureters and bladder. Cantharides iritate the bladder.
The oleo-resins affect the urethra, and cure blennorrhagia.

8. Of the nature or quality of the actions induced ﬂr_u Medicines.

Medicinal
juently, may be arranged in the three classes of stimulants, contra-

agents may increase, diminish, or alter the vital actions, and,

CONS(
stimulants or sedatives, and alteratives.

a. Stimulants.—In a therapeutic sense, says Miiller, (op. cit. p. 62.) a
stimulant is an agent which vivifies the organs, and renovates their com-
position.  “ Besides the vital stimuli before alluded to, there are other
agents which, under certain conditions, exert a local, vivifving, and
strengthening influence : they produce this effect by restoring the compo-
sition 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. All 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, ave very rare.”

Many other agents are called stimulants, although they have no reno-
vating influence, and do not vivify except by exciting re-action, and
which, by long-continued operation, destroy, instead of restori
powers of the system.

b. Contra-stimulants, or sedatives.— These are agents whose action is
the reverse of that of stimulants,

¢. Alleratives.—These are neither stimulants nor contra-stimulants
merely. They produce some unnatural or morbid change in the organic
textures, and consequently occasion alteration of function. This class
includes nearly the whole of the articles comprising our materia medica.

BruNontan tieory.—The theory of Dr. John Brown supposes that
all living beings possess a peculiar principle, termed excitability, and
which distinguishes them from inamimate bodies. The agents which
support life are termed exciting powers; and these acting upon the excita-
bility, maintain life; in the language of Brown, produce excitement.
Whatever can modify the excitability, and produce a greater or less
degree of excitement, are termed stimulant powers : these are either uni-
versal or local. When the exciting powers act moderately, health is
produced: when they act with too great energy, they cause indirect
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 caunse exhaustion (of the execitability) except by
an excessive action ; in other words, by producing previous over-excite-

ment. —(7%ke Works of Dr.John Brown, by Dr. W. C. Brown, 1804.)

r. the
ry LA



NATURE OR QUALITY OF THE ACTIONS INDUCED BY MEDICINES. 33

Considered in a therapeutical point of view merely, the following objec-
tions present themselves to this theory :—1. Many agents produce exhaus-
tion without previously occasioning any obvious over-excitement (as the
respiration of sulphuretted hydrogen or hydrocyanic acid gases):—
2. Medicines differ from each other in something more than the degree of
their power; compare together foxglove, ammonia, hydrocyanic acid,
cinchona, mercury, alcohol, elaterium, and opium :—3. The great majority
of our medicines act neither as stimulants nor sedatives merely ; they
alter the quality of the vital actions : and this alterative effect has been
quite overlooked by the Brunonians.

TueoRrY oF CONTRA-STIMULUS—NEW ITALIAN DOCTRINE—This theory
may be considered as a modification of the preceding. Tt was founded
about the commencement of the present century, principally by Rasori
and Borda, and was subsequently adopted by Tommasini and other
Italians.

It admits two classes of medicines, stimulants and contra-stimulants,
thus obviating one of the objections to the doctrine of Brown. An agent
that counteracts the effects of some well-known and well-characterized
stimulant is denominated a contra-stimulant. The following is a list of
remedies classified according to these principles :—

Stimulants. Contra-stimulants.
Calorie. Carbonie aecid. Cold. Nux vomica.
Opium. The electrie fluid. Blood-letting., Valerian,
Musk. Aromatics. Metallic medicines. Coffee.
Camphor. Cinchona (by some Emollients. Mustard and pepper.
Phosphorus. this is regarded as Tonics. Cantharides.
Ether. contra-stimulant.) Ipecacuanha. Tuarpentine.
Ammonia. Red particles of the Purgatives. Squills.
Wine. blood. Hydroeyanie aeid. Nitrate of potash.
Aleohiol. Animal food, Digitalis,belladonna, Aecids and oxygen.

stramonium, Lactu-
ca virosa, Nc.

It will be perceived that the founders of this doctrine have assembled,
under the same head, agents causing the mast opposite effects : for exam-
ple, animal food and opium, aromatics and alcohol, cold and turpentine,
hydrocyanic acid and cantharides. Moreover, they have separated others
whose general operation is very analogous;—as musk and valerian ;
opium and Lactuca virese; aromatics and pepper. In their anxiety to
find stimulants and contra-stimulants, they have quite overlooked the
large and mmportant class of alteratives. They have taken no notice of
the physiological effects of medicines, but have directed their whole
attention to curative influences, which are accidental and uncertain: for
the agents which they have collected under the head of contra-stimulants
do not always, or even frequently, relieve excitement; on the contrary,
they often have the reverse effect.

There is one part of the theory that deserves especial notice. Tt is
asserted that the dose of a contra-stimulant should be proportioned to the
degree of excitement ; for when the inflammatory action runs high, the
patient will bear enormous doses without any obvious evacuation from
the skin, stomach, or bowels, and the disease will be subdued wholly by
the contra-stimulant effect upon the fibres and other solids of the body. This
capability of bearing large doses has been termed tolerance of medicines;
—and, of course, if the theory be true, ought to decrease as the disease

D
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declines; but this certainly does not generally hold good with respect to
emetic tartar, as will be mentioned herveafter. Dr. Marshall Hall
(Researches relative to the Morbid and Curative Effects of Loss of Blood,
1830, also, Infroductory Lecture, 1834.) maintains, that while a man in
health can lose a given quantity of blood (say 3xv.) without fainting,
the same individual, affected with congestion of the brain or inflammation,
an bear a much larger quantity (as from 3xxx. to 31.) before inci-
pient syncope,—while in fever, intestinal irritation, dyspepsia, or cholera,
a smaller quantity (as from 3vi. to 5xii.) will occasion fainting :—so that
congestion and inflammation augment, while fever, cholera, &e. diminish
the tolerance of blood-letting ; he therefore makes use of this circumstance
as a diagnostic to enable him to distinguish irritation from inflammation.
9. Circumstances which 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 organism.

1. RecaTiNG To THE MEDICINE.—Under this head are included,—

a. Slate of Aggregation.—The state of ageregation of a medicine mo-
difies the effect. Thus morphia is more active in solution than in the
solid state.

b. Chemical combination.—The soluble salts of the vegetable alkalis
are more active than the uncombined alkalis, and vice versd, the insoluble
salts are less active. Lead and baryta are rendered inert by combination
with sulphurie acid.

¢. Pharmaceutical mizture.—The modifications produced by medi-
cinal combinations 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 combining medicinal substances, are the fol-
lowing —

I. To promote the action of the basis or principal medicine : —

A. B}' combining together several forms or preparations of the same substance : as
when we conjoin the tineturegpdecoction, and extract of cinchona in one formula.

B. 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 enerey
than when in combination with each other: as when we preseribe a compound
of cassia pulp and manna.

C. By combining the basis with substances of a different value, and which do not
exert any chemical influence upon it, but are found, by experience, to be capable
pf'rvn(!c:rm;{ the stomach, or system, or any ]1:11'ti(-1!];1|' organ, more s.lsm_.f,lii)lp oF
its action : as when we combine mercury with antimony and opium, to increase
the activity of the former.

II. To correct the operation of the basis, by obviating any unpleasant effects it might
be likely to occasion, and which would pervert its intended action, and defeat the
objects of its exhibition.

A. By mechanically separating, or chemically neutralizing, the offending ingre-
dient ; as by digesting Cetraria Islandica in an alkaline solution, in order to
remove the bitter principle, and to enable us to obtain a tasteless, but highly
nutritious fecula. .

B. By adding some substance capable of guarding the stomach or system against
its deleterions effects ; as when we combine aromatics with drastic purgatives, to
correct the gl‘i]tilig‘ qualities of the latter ;—or opium with mercurials, to prevent
the latter affecting the bowels.

111, T obtain the joint operation of two or more medicines.

A. By uniting those substances }\'I_livh are c:ilcula_lrd to produce the same ultimate
results, although by totally different modes of operation: as when we combine
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digitalis and |n.-1;1.«T| to ]~1'uehww diuresis,—the first ;lclilr_f_" on the absorbents,
the second on the secreting vessels of the kidneys.

B. By combining medicines which have entirely different powers, and which are
required to obviate different symptoms, or to answer different indications: as
when we combine opium and purgativesin painter’s colic,—the first to relieve the
spasm, the second to evacuate the contents of the intestinal canal.

IV. 7' obtain a new and active remedy not afforde d by any single substance,

A. |;_\' rnmbEIJ[ll_'_f medicines which excite different actions in the stomach and
system, in consequence of which new or modified results are produced : as when
we combine opium (a narcotic) with ipecacuanba (an emetic) to obtain a sudo-
rifie :‘clnlirllllll‘l.

B. By combining substances which have the property of acting chemically upon
each other; the result of which is, the formation of new compounds, or the
decomposition of the original ingredients, and the developement of their more
actlive elements: as when solutions of acetate of lead and ~u]])]|:|1!' of zine -
mixed to procure a solution of the acetate of zine : and when the compound iron
mixture of the Pharmacopeia is prepared.

C. By combining substances, between which no other chemical change is induced,
than a dimination, or an inerease, in the solubilities of the prineiples, which are
the repositories of their medicinal virtues: as when we combine aloes with soap,
or an alkaline salt, to 'I“i'-'l‘“' their ope ration, and remove their tendency to
irritate the rectum.

Y. To afford an r’-."f;-;ff’;f:‘ form.

A. By which the efficacy of the remedy is enhanced ; as in the preparation of
:Iri‘m'l]lnll.\. i||1":1~1'.1 15, Iillt'1|ll'n.>-. Ae.

B. By which its aspect or flavour is rendered more agreeable; as when we exhibit
medicines in a ]‘i,]u|;u- form, or when we exhibit them in a state of effervescence.

C. By which it is preserved from the spontaneous decomposition to which it is
liable ; as when we add some spirituous tincture to an infusion,

d. Organic peculiarities.—Vegetables have their medicinal properties
considerably modified by the nature of the soil in which they grow, by
climate, 1;_\' cultivation, by age, and lu_\' the season of the year when
gathered.

e. Dose—The modifications produced in the effects of medicines by
differences of dose, are well seen in the case of opium, mercurials, and
turpentine.

2. ReraTING To THE OrGaNisM.—Under this head are included se-
veral circumstances, of which the most important are the following:—

a. Age—One of the most distinctive characters of organised 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 or ages, as they have been termed, though as
these pass imperceptibly into each other, there is no absolute or fixed
distinction ; and, consequently, the number of these pericds has not
been generally agreed on; some admitting only three, others four, five,

six, seven, or even eight ; the most popular number being seven.

Each period of life is characterised by certain conditions of the solids,
by particular states of the functions, by a tendency to certain diseases,
and by a different susceptibility to the influence of medicines.

The effects of medicines are modified both quantitatively and qualita-
tively, by the influence of age. Hufeland (Lelrbuch der allyemeinen
Heilkunde, 2'¢ Aufl. 1830, p. 84) has drawn up the following scale for
different ages :—

Yeurs: 25 20005 OIS 120 1 KR A0, 08 e e S0l g 1

Doses. 40 36 30 29 28 27 26 25 24 23 22 21 20 18 16 13 10

Months, 11 10 9 8 7 6 & 4 3 2 1 %
Doses, e 8 7 (6] S 4 2 1
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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
(Zntroduction to Medical Literature, 2nd ed. p. 453) gives the following
rule for determining the doses for children under twelve years of age :—
“ The doses of most medicines must be dimimished in the proportion of
the age to the age increased by 12. For example, at two years old,
At twenty-one, the full dose may be given.” But no rule

a
74 12
is of much value, as the degree of developement 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 par-
ticularly obvious in the cases of opium and calomel: the first must be
given to children with the greatest cantion, and in excessively small
doses, whereas the second may be given to them almost as freely as to
adults. Acetate of lead, nitrate of silver, arsenious acid, and some other
metallic compounds, ought, perhaps, never to be preseribed for infants.

b. Sew.—The sex has an influence in the operation of medicines
Females differ from males in greater susceptibility ol the nervous Sys-
tem, more excitability of the vascular system, and less energy or power
in all parts. In these respects, 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 peculiarities in relation to the action of medicines. Drastic purga-
tives should be avoided during these states, especially the two first.
Agents which become absorbed, and thereby commumicate injurious
qml]ilivs to the blood, are of course to be avoided during pregnancy, on
account of the probable ill effects on the feetus.

e. Mode of life: Occupation.—These circumstances affect the suscep-
tibility of the whole organism, or of individual parts, to the influence of
external agents.

d. Habit.—The habitnal use of certain medicinal or poisonous agents,
especially narcotics, diminishes the influence which they ordinarily pos-
sess over the body. Of the truth of this statement we have almost daily
proofs in those who are confirmed drunkards, chewers and smokers of
tobacco, and opium-eaters. Instances of the use of enormous doses of
opium, with comparatively slight effects, will be found in every work on
pharmacology. One of the most remarkable I have met with, is that
related by G. V. Zeviani (Sopra un vomito Urinoso, in the ¢ Memorie di
Matematica e Fisica delle Societa italiana.” Verona, t. vi. 1792-4, p. 93).
A woman of the name of Galvani, during a period of thirty-four years,
took more than fwo cwt. of solid opium!! When nineteen vears old she
fell down stairs, and divided her urethra by a knife. Although the
wound healed, she was unable to pass her urine in the usual way, but
vomited it up daily with excruciating pain, to relieve which, she resorted
to the use of opium, the doses of which were gradually increased to 200
grains daily.
~ The influence of acrid or irritating substances is but little diminished
by repetition,—a remark which applies especially to bodies derived from
the mineral kingdom. There are, indeed, a few instances illustrative of
the efiect of Labit in lessening the sensible influence of inorganic agents,

to L =
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but their number is small.  The most common is the tolerance obtained
by the repeated use of tartar emetic in peripneumonia.

Several attempts have been made to account for the eflfect of habit.
Some ascribe it to an inereased power acquired by the stomach of decom-
]a:m‘il!-" the medicinal agent,—an explanation adopted, in the case of
poisons, by Dr. Christison, and which he illustrates by reference to the
increased facility il"tlilin'\'ii by the stomach of digesting substances which
had at first resisted its assimilative powers. If this explanation were
correct, we ought to observe the effect of habit principally when sub-
stances are swallowed, and little, or not at all, when they are applied to
a wound, to the cutis vera, or other parts unendowed with digestive
powers, and opium ought to have its usual effects mn <11'thll;u‘.\' doses, on
application to any part of the body of an opium-eater, except to his
»1-)m.u_i, Miiller n‘u cit. p. 60), as 1 have Dbefore noticed (p. 11),
aseribes a great number of the instances of habituation to the substance
affecting the composition of an organ, and losing its influence by satura-
tion, while the part may still be susceptible of the action of another
agent. But a strong objection to this hypothesis is, that the effect of
habit is observed ]n‘im-ils;ilh' in the case of narcotic vegetables, and is
scarcely perceived in inorganic substances which evince the most power-
ful affinities for organic principles. The same physiologist ascribes part
of the phenomena observed in the effects of habit to the t";t'i[;i]riiil_\ of
the organ being deadened by the stimulus being too often repeated.

e. Diseased conditions r{/' the f’)f}r{a’_ﬁ-—l!lri ases of various ku |.l\ some-
times have a remarkable influence in modifying the effects of medicines ;
a fact of considerable importance in lil‘:lt']]ll'i‘. One of the most striking
instances is that of opium in tetanus. A scruple of this substance has
been given at one dose, and t'v]n_-nlz-ll every two or three hours for several
days, without any remarkable effects being muh!r ed. The late Mr.
Aberne thy mentions in his lectures (Lancet, \u[ 1824, p. 71) a patient
who had tetanus from a wound which he re ul\ul at the time of the riots
in the year 1780, to whom a scruple of opium was given every day,
besides a dose of a drachm at night: when his body was opened, thirty
drachms of opium were found undissolved in his stomach. It might
perhaps be inferred, that the diminished effect arose from the want of
solution of the medicine; and that this was Mr. Abernethy’s opinion
seems presumable from his advice 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 18 not the
sole cause of this diminished influence, is proved from the fact that the
tincture is also less effective in tetanus than in health.

Be -fm (Traite de Thérape thm. t.a. p.701) te ls us, that M. Blaise,
in a case of tetanus, administered in ten days, four pounds, seven ounces,
and six drachms of laudanum. and w_\ ounces, i.::n drachms, and ttnll}—
five grains of solid « opium! Begin (op. cif. t. i. p. 113) endeavours to
explain these facts by assuming that the stomach acquires an increase of
assimilative power, o that it is capable of digesting these enormous
quantities of npuun. in consequence of which their usual n: mulu effects
do not take place. He ullnfm.l-. this h\}m{]n sis by st iting, that if, during
tetanus, op inm be injected into the veins in much smaller t[mm{mw, 1t
produces 1ts usual effects. But if this latter assertion be correct, it does
not at all warrant Begin's assumption ; and bearing in mind that opium
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administered by clysters during tetanus is less powerful than usual,
and also taking into consideration the case related by Mr. Abernethy, 1
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 nervous system has undergone some change by which
its susceptibility to the influence of opium is considerably diminished.

Another example of the influence of disease in modifying the effects
of medicines is seen in the difficulty of causing salivation in fever by the
use of mercury. I have repeatedly seen large quantities of mercurials
exhibited internally during this disease, and in some cases accompanied
with mercurial frictions, without affecting the mouth, and in general such
cases terminated fatally. I never saw a fatal case of fever in which
salivation was established; but whether the recovery was the consequence
of the mereunrial action, or the salivation of the recovery, I will not pre-
tend to decide, though the first is the more plausible view.

e. Climate —The well-kmown influence of climate in modifying the
structure and functions of the animal economy, and in promoti
\'i:lliilj_:' certain morbid conditions, 1|:‘['|-9-;_~;;1]"|].\' mmduce us to aseribe to 1t a
power of modifying the effects of medicines. But it is difficult to obtain
pure and unequivocal examples of it, in consequence of the simultaneous
presence and influence of other powerful agents.

J+ Mind.—The effects of medicines are very much modified by the
influence of the mind. Hufeland (op. ¢it. p. 80,) knew a lady who, hav-
ing conceived a violent aversion to clysters, was thrown into convulsions
by the injection of a mixture of oil and milk. 1 have heard the most
violent effects attributed to bread pills, 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 administered.

g. Race or species—-The effects of some medicines are not uniform on
the different races or species of man.

The genus Homo is considered by most naturalists (among which may
be mentioned the names of Blumenbach, Cuvier, Lawrence, and Prit-
chard,) to be made up of but one species: the differences which are
observed between the imhabitants of certain regions of the world being
regarded as sufficient to constitute varieties or races only, and not distinet
species. Bory de St. Vincent, (Essai Zoologique sur le Genre Humain,
2nd edit. 1827,) however, admits no less than fifteen species.

The races, according to Cuvier, (Le Régne Animal, nouv. ed. 1824,) are
three: the white, or Caucasian ; the yellow, or Mongolian; the negro, or
Athiopian.

Head and skalls of the Cavcasian Race —( Ifomo Japeticus, Bory.)
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The Cuaucasian race is characterised “ by a white skin; red cheeks ;
copious, soft, flowing hair, generally curled or waving ; ample beard ;
small, oval, and straight face, with the features very distinet; expanded
forehead ; large and elevated cranium; narrow nose; and small mouth.”
It includes all the Europeans, the Laplanders excepted, the western
Asiatics, and northern Africans.

Fig. 23.
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Head and shulls of the Mongolian race.

3
hair thin, coarse, and straight; litile or no beard ; broad flattened face,
with the features running together; small and low forehead ; square-
.\]r:qn-{l eranium ; wide and small nose ; very ol Ilinlm- eyes ; and thick lips.
Stature inferior to the Caucasian.,” This race includes the eastern
Asiatics, the Laplanders in Europe, and the Esquimaux in North
America.

The Mongolian race is characterised by “ an olive yellow-coloured skin ;

Fig. 24.
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Head and skulls of the Athiopian or Negro Race.—( Homo /ithiopicus, Bory.)

The Athiopian race is characterised by “a black skin; hair short,
black, w olly 3 skull (‘(I!]Iii!‘l'.\‘ﬂ_'!l on the sides, and u]nngutcfl towards the
point; forehead low, narrow, and slanting ; cheekbones very prominent ;
jaws projecting, o as to render the upper front teeth oblique ; eyes pro-
minent; nose broad and flat; lips (especially the upper one) }mrlm:u]urly_
thick.,” Tt comprehends the Africans to the sonth of the Atlas chain.

Differences of race have been .\:1]r}w.-:_-d to give rise, in some cases, to
differences in the action of medicines on the body. Thus Charvet (De
I Action comparée de I Opium, p- 59,) aseribes to this t‘ircnmul;mr_v the
different effects of opium on the Javanese and Malays (both belonging to
the Mongolian race) as compared with those ]:rmlucvcl on Europeans,
Turks, and Persians (the Caucasian race.)  The Javanese,” says Lord
Macartney, (Embassy to China,vol.i. p. 263-4,) “ 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 man-
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ner, every person they meet, till self-preservation renders it necessary to
destroy them.” A very similar account is given by Raynal (Histoire
Philosophique et Politique des Deux Indes, t. 17, p. 359,) of the effects of
opium on the Malays.

h. Temperaments. — Under the denomination of temperaments are
included peculiarities affecting certain individuals, independent of race,
and which consist in disproportions in the developement 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 toge-
ther, or to temper, and is applied to certain conditions of the body for-
merly supposed to arise from variations in the proportions 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 blac
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 medical 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 :—

Ist. The nervous temperament, characterised by great susceptibility of
the nervous system, and comparatively little muscular power.

2d. The sanguine temperament, known by great developement of the
vascular system. The functions are performed with considerable activity,
but the strength is soon exhausted.

3d. The muscular temperament is characterised by great developement
of the locomotive organs (bones and muscles ;) but is accompanied by
diminished nervous energy.

4th, The relaxed temperament, marked by deficiency of power and
imperfect performance of all the functions, with a soft and flabl )y con-
dition of the solids.

oth. The most perfect temperament is that in which all the organs and
functions are properly balanced, and in which we have the greatest
strength,

Each of these temperaments varies in regard to its suseeptibility to the
influence of medicinal agents. In the sanguine temperament stimulants
are to be employed very cautiously: in the nervous and relaxed tempera-
ments, evacuants are to be used with great care.

&. Idiosyncrasy.— Under this denomination are included these peculiari-
tieswhich affect the functions of orzans, without hay ing any obvious relation
to developement, and which are not common to a number of individuals.
[ts effect in modifying the efiects 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 almost to a paroxysm of asthma. The late Mr.
Haden (Dr. Dunglison’s translation of Magendie’s Formulary, with notes
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by C.T. Haden, Esg. 1825,) 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 medicines. Thus some persons are exceedingly
insusceptible of the action of mercury.

k. Tissue or organ.—The nature of the part to which a medicine is
applied, has an important influence over the effect produced. The sto-
mach, for example, is much more susceptible of medicinal impressions
than the skin. Opium acts more powerfully on the system when uma]i:-d
to the serous than to the mucous tissues. Carbonic acid acts as a posi-
tive 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.

8. Therapeutical Effects of Medicines.

The effects produced on diseases by the influence of medicines are
denominated therapeutical. They are sometimes termed secondary, be-
cause, in a great majority of instances they are subordinate to those
bed under the name of ]lh\.\"lnl'lg_'it':ll.
sels  are ]ul‘nthu_':-(l in two

already desc ;

Mope oF propucTioN.—Therapeutical ¢
wWays i—

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 (Lelrbuch, p- 194) specifica qualitativa. As i'f\'l”l]!lll"‘-. the che-
mical antidotes may be referred to. Those anthelmintics (as oil of tur-
pentine), which poison intestinal worms, also belong to this division. If
the efficacy of sulphur in the cure of itch depend on its destroying the
Acarus 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 calculus, con-
tained in the ductus 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.

2. By modifying the actions of one or more parts of the system.——In a
large majority of instances the causes of disease are either not known,
or they are not of a material nature. In all such cases we administer
medicines with the view of producing 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 antimony; and emetics will sometimes put a stop to the pro-
gress 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 agents—Under this head we include unguents or lotions
used in cutaneous diseases, ulcers, &c.; gargles in affections of the mouth
and throat; collyria in ophthalmic diseases ; and injections info the vagina
and uterus in affections of the urino-genital organs. In all such cases
we can explain the therapeutic effect in no other way than by assuming
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that the medicine sets up a new kind of action in the part affected, by
which the previous morbid action is superseded ; and that the new action
subsides when the use of the medicine is suspended or desisted from.
Sometimes it may be suspected that the influence which certain medi-
cines exercise in diseases of remote organs, arises from their particles
being absorbed, and, through the medinm of the circulation, carried to
the parts affected. Thus the beneficial influence which the turpentines
occasionally exert in affections of the mucous membranes (as in rleet
and leucorrheea) may perhaps be owing to a topical influence of this
kind ; as also strychnia in affections of the spinal marrow.

b. Medicines which indirectly influence diseased action.—Under this
head I include all those agents operating on some one or more parts of the
body, which have a relation with the diseased part. Thus emetics may
mfluence a disease by the mechanical effects of the vomiting which they
induce. Alterations in the quality of the food relieve diseases depending
on morbid changes of the blood,—as when we substitute fresh meat and
vegetables, and the use of vegetables acids, for salt provisions in scurvy.
Opium relieves spasm and pain, as in colic, or in the passage of caleuli.
Purgatives relieve cutaneous and cerebral affections; diuretics, dropsies ;
blisters, internal diseases, &c.

FUNDAMENTAL METHODS 0oF CURE.—According to the homopathists
there are only three possible relations between the symptoms of diseases
and the specific effects of medicines—namely, opposition, resemblance,
and heterogeneity. 1t follows, therefore, that there are only three imagina-
ble methods of employing medicines against disease; and these are
denominated antipathic, homewopathic, and allopathic.

L. Anlipathia (from ’Avri, opposite, and Uaboc, disease).—The antipathic
(called also by Hahnemann, enantiopathic or pealliative) method consists
in employing medicines which produce effects of an opposite nature to
the symptoms of the disease, and the axiom adopted is  contraria con-
trariis opponenda.” Hippocrates may be regarded as the founder of this
doctrine ; for in his twenty-second Aphorism (dphorismi, Sectio 294 he
observes—* All diseases which proceed from repletion are cured by eva-
cuation; and those which proceed 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 consti-
pation ; depletives to counteract plethora; cold 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, powerful 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 phe-
nomena of a disease, the secondary effects are similar to them. “ Con-
stipation excited by opium (primitive effect) is followed by diarrhcea
(secondary effect); and evacuations produced by purgatives (primitive
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effect) are succeeded by costiveness, which lasts several days (secondary
effect).” (Hahnemann, Organon, § 1xi). The only mode of meeting state-
ments of this kind is to appeal to experience. 1Is opium ever beneficial
in diartheea? Arve purgatives useful in any instances of constipation ?
The homeopathists reply to both of these questions—No. We answer—
Yes. Here, then, we are at issue with them on a matter of fact.

2. Homeopathia (from "Opdiog, like or similar, and Tdfoc, a disease) —
The homeopathic method of treating diseases consists in administering a
medicine capable of producing an affection similar to the one to be
removed, and the axiom adopted is  similia similibus curantur.”

Hahnemann’s first dissertation on homeopathy was published in 1796,
in Hufeland’s Journal (Preface to the English Translation of the
“ Organon.”) TIn 1805 appeared his “ Fragmenta de viribus medicamen-
lorum positivis.” But the first systematic account of this doctrine appeared
in 1810, in a work entitled * Organon der rationellen Heillunde.”

The following, says Hahnemann, are examples of homeopathic cures
performed unintentionally by physicians of the old school of medicine :

The anthor of the fifth book, "Emdnuar, attributed to Hippocrates,
speaks of a patient attacked by the most violent cholera, and who was
cured solely by white hellebore ; which, according to the observations of
Forestus, Ledelius, Reimann, and many others, produces of itself a kind
of cholera. The English sweating sickness of 1485, which was so fatal
that it killed 99 out of 100 affected with it, could only be cured by the
use of sudorifics. Dysentery is sometimes cured by purgatives. Tobacco,
which causes giddiness, nausea, &e¢. has been found to relieve these
affections. Colchicum cures dropsy, becanse 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 frequent in
young children. Senna occasions colic; therefore it cures this disease.
[pecacnanha is effectual in (1}'%['1”1'1‘_\' and asthma, because it possesses
the power of exciting hwemorrhage 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 hydrophobia which Sir Theodore
de Mayerne, Miinch, Buchholz, and Neimicke, assert they have completely
cured by the use of this plant. When, indeed, belladonna fails to cure
canine madness, it is attributable, according to Hahnemann, either to the
remedy having been given in too large doses, or to some variation in the
symptoms of the particular case, which required a different specific—
perhaps hyoscyamus, or stramonium. Drs. Hartlaub and Trinks have
subsequently added another homeeopathic remedy for hydrophobia—
namely, cantharides, Opium cures lethargy and stupor, by converting it
into a natural and healthy gleep. The same substance is a cure for con-
stipation. Vaccination is a protection from small-pox, on homeopathic
principles. The best application to frost-bitten parts is cold, either by
the use of some freezing mixture or by rubbing the part with snow. In
burns or scalds the best means 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 homaopathic remedy effects a
cure; but he offers the following as a probable explanation. The medi-
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cine sets up, in the suffering part of the organism, an artificial but some-
what stronger disease, which, on account of its great similarity and pre-
ponderating influence, takes the place of the former; and the organisim
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; thatis to say, permanently cured.
As the secondary effects of medicines are always injurious, it is very
necessary to use no larger doses than are :tln:::JlllEt'])' requisite, more espe-
cially as the effects do not decrease in proportion to the diminution of the
dose. 'Thus eight drops of a medicinal tincture do not produce four
times the effect of two drops, but only twice : hence he uses exceedingly
small doses of medicines. Proceeding gradually in his reductions, he
has brought his doses down to an exiguity before unheard of, and seem-
ingly incredible. The millionth part of a grain of many substances is
an ordinary dose; but the reduction proceeds to a billionth, a trillionth,
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 Jirst atte-
nuation. To obtain the second attenuation, mix one grain of the first
attenuation with a hundred grains of sugar of milk. The third attenu-
ation is procured by mixing one grain of the second attenuation with
ninety-nine grains of sugar of milk. 1In this way he proceeds until he
arrives at the thirtieth attenuation. 'The following table will shew the
strength of the different attenuations, with the signs he employs to dis-
tinguish them :-—

Signs. Strength of one grain. Signs. Strength of or rai
1. First attenua- ) One hundredth V. Fifteenth ......One ;]nj“['[l 1onth.
tion ......$ partofa grain. VI. Eighteenth ... One sextillionth.
2. Second ......., One thonsandth. VII. Twenty-first,...One septillionth,
| S U5 R e One millionth. VIII. Twenty-fourth. .One octillionth.
1I. Sixth .......... One billionth. IX. Twenty-seventh One nonillionth.
ITI. Ninth.. .......One trillionth. X. Thirtieth ......One decillionth.

IV. T'wellth.....:. Onpe quadrillionth.
Here is a tabular view of the doses of some substances employed by

the homeopaths :(—
Charcoal, one or two decillionths of a grain.
Chamomile, two quadrillionths of a grain.
Nutmeg, two millionths of a grain.
Tartar emetie, two billionths of a erain.

Opium, two decillionths of a drop of a spirituous solution.

Arsenious acid, one or two decillionths of a wrain.

mths of a grain,

I‘lu‘a‘:;('!.l-li. i, Lwao or i]ll't'[' m

These doses are given in pills (globuli), each about the size of a poppy-
:"l'l‘fl. A
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. Rubbing or shaking is so energetic 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 which 1
formerly prescribed ten to each dilution” (Organon). In mixing a powder
with sugar, the exact period we are to rub is, therefore, laid down : in
dissolving a solid in water, we are told to move the phial  circa axin
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suam,” and at each attenuation to shake it twice—* bis, brachio quidem
bis moto, concute.” (See Dr. Quin’s “ Pharmacopwia Homeopathica.”)

The principal facts to be urged against this doctrine may be reduced to
four heads: —

Ist. Some of our best and most certain medicines cannot be regarded
as homeeopathic : thus sulphur is incapable of producing scabies, though
Hahnemann asserts it produces an eruption analogous to it. Andral took
quinia in the requisite quantity, but without acquiring intermittent fever;
yet no person can doubt the fact of the great benefit frequently derived from
the employment of this agent in ague; the paroxysms cease, and the
patient seems cured.  But,” says Hahnemann, ¢ are the poor patients
really cured in these cases?” All that can be said is, that they seem to
be so ; but it would appear, according to this homaopath, that our pa-
tients do not know when they are well. We are also told, that whenever
an intermittent resembles the effects of cinchona, then, and not till then,
can we expect a cure. I am afraid if this were true, very few agues
could be cured. Acids and veeetable diet cure scurvy, but I never heard
of these means causing a disease analogous to it.

2dly. In many cases homaopathic remedies would only increase the
original disease. Ouly contemplate the evils likely to arise from the
exhibition of acrid substances in gastritis, or of cantharides in inflam-
mation of the bladder, or of mercury in spontaneous salivation.

3dly. The doses in which these agents are exhibited are so exceed-
ingly small, that it is difficult to believe they can produce any effect on
the system, and, therefore, we may infer that the supposed homeopathic
cures are referrible to a natural and spontaneous cure. 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
oceurs ; and adds, that the sceptics do not consider the rubbing and
shaking bestowed upon the homeopathic preparation, by which it ac-
quires a wonderful developement of power !

4thly. Homaopathia has been fairly put to the test of experiment by
some of the members of the Aecadémie de Médecine, and the result was a
failure. Andral tried the system on 130 or 140 patients, in the presence
of the homeopaths themselves, adopting every requisite care and precau-
tion, yet in not one instance was he successful. (See Medical Gazette,
vol. xv. p. 922))

3. Allopathia (from”AX\oc, &nother, and Taboc, @ disease). The allopa-
thie (called also by Hahnemann heteropathic) method consists in the
employing 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 cure effected by what is
called Counter-irritation ; that is, the production of an artificial or secon-
dary disease, in order to relieve another or primary one. Itis a method
of treatment derived from observation of the influence which maladies
mutually exert over each other. TFor example, it has been frequently
noticed, if a diarrheea come on during the progress of some internal dis-
cases, the latter are often ameliorated, or perhaps they rapidly disappear,
apparently in consequence of the secondary affection. The result of
observations of this kind would naturally be the employment of alvine
evacuants in other analogous cases where diartheea did not spontaneously
take place: and this practice is frequently attended with bencficial
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results. The appearance of a cutaneous eruption is sometimes a signal
for the disappearance of an internal affection; and vice versd, the disap-
pearance of a cutaneous disease is sometimes followed by disorder of
internal organs. Here, again, we have another remedy sugeested,
namely, the production 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 examples 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 (Principles of Pathology,
1823, p. 352, et seq.) calls a curative 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 counter-irritation ; that is, they pro-

duce a secondary disease which is related to the primary one. Dr. Parry
(Elements of Pathology and Therapeutics, 2nd edit. 1825.) ealls this the
“ cure of diseases by conversion.” Let us offer a few examples :—vomit-

ing is a powerful means of relief in bubo, and also in swelled testicle.
John Hunter says, he has seen bubo cured by a vomit. I have fre-
quently seen the progress of swelled testicle in gonorrheea stopped by
the exhibition of full doses of tartar emetic. Now it is very improbable
that the benefit arises from the mere evacuation of the contents of the
stomach. The only plausible explanation to be offered is. that the
emetic sets up a new action inthe system, which is incompatible with
that going on in the groin or in the testicle. If this notion be correct,
emetics act in these cases as counter-irritants. The efficacy of purga-
tives, in affections of the head, is best accounted for by r-'nl:'lmsi}i;_;j that
they operate on the principle of counter-irritation. Blisters, cauteries.
issues, moxa, and other remedies of this kind, are universally admitied
to have a similar mode of operation, ’

Even the efficacy of blood-letting, in inilnnun:tlwr}' aflections, is better
explained by assuming that this agent induces some new action incom-
patible with the morbid action, than that it is merely a debilitant. The
immediate effect sometimes produced on disease, by this remedy, is so
remarkable as hardly to admit of the supposition of its acting as a mere
weakening agent. One full blood-letting will sometimes put an imme-
diate stop to ophthalmia; and I have sometimes seen, even while the
blood was flowing, the vascularity of the eye diminish, and from that
time the disease progressively declined. When to this fact we add that
the same disease is often successfully treated by other different, and
even opposite remedies, such as mercury, and stimulant applications, we
find a difficulty in explaining their beneficial agency, except by sup-
posing that they influence disease by some relation common to all of
them. This view of the counter-irritant operation of blood-letting is
supported by Dr. Clutterbuck, (Lectures on the Theory and Practice of
Physic, published in the Lancet, vol. x. 1826,) Dr. Pring, (op. cit. Pp. 465-
8,) and others. The term counter-irritant is, however, objectionable,
since literally 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 impressions,
for example,) agrees with the counter-irritants, commonly so called (blis-
ters, &ec.) in influencing diseases only by an indirect relation ; it would
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be better, therefore, either to extend the meaning of the term counter-irri-
tant, or to employ some other, such as counter-morbific.

The older writers employed two terms, Revulsion and Derivation; the
first was applied to those cases in which the secondary disease occurred
in a part remote from the scat of the primary affection ; the second was,
on the contrary, 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,
but the same applications to the head, in the same disease, would be
derivatives. There is, however, no real distinction 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 we see
stimulant washes, applied to the eye, cure ophthalmia ; and they operate,
apparently, by altering the morbid action, and substituting a milder and
more easily cured disease for the one previously existing.

Using the term, therefore, in its most extended sense, we see our list of
counter-irritants is a most extensive one. It comprehends emetics, pur-
gatives, diffusible stimulants, mercury, blisters, cauteries, issues, setons,
moxa, blood-letting, (including arteriotomy, venesection, cupping, and
leeches,) irritating lavements, frictions, sinapisms, rubefacients, the hot
and cold baths, and even mental impressions. That is, all these agents
excite some action in the system which has a relation (oftentimes bene-
ficial) with the morbid action : to use Dr. Parry’s words, these agents cure
disease by conversion.

The most unsatisfactory part of our subject is, the theory or hypothesis
of the mammer in which the mutual relations of diseased actions are
effected. Dr. Parry presumes most diseases consist in local determina-
tions of blood, and that it is a law of the human constitution that exees-
sive morbid determination to two different parts shall not exist in the
same person at the same time. Neither of these assumptions, however, is
quite correct ; but if both were true, they still leave untouched the ques-
tion how determination of blood to one organ is cured by producing a
determination to another. To account for it, some assume that the sys-
tem can produce only a certain quantity of nervous energy, and that, as
in every disease, there is an undue or preternatural distribution of ner-
vous 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
incapable of proof. As Dr. Pring justly observes, were this hypothesis
true, it would lead us to employ not bleeding, purgatives, blisters, and all
indirect 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 twenty miles a day, by
which it would be presumed so much nervous energy would be consumed
in the arms and legs, that there could not possibly be any preponderance
or excess in any other seat.

Let us, then, discard absurd hypotheses of this kind ; and for the pre-
sent be content with the knowledge of the fact that one disease, whether
artificially or spontaneously generated, will often, but not invariably,
supersede another.
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9. Parts to which medicines are applied.

Medicines are applied to the skin, to mucous or serous membranes, to
wounds, ulcers, or abscesses, or they are injected into the veins.

I. ArpricATIONs 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, embrocations, &e. ; and occasionally to
affect remote parts of the system, as when we use mercury. Most, if
not all medicines, which influence distant organs by application to the
skin, do so in consequence of their absorption ; and as the cuticle offers
a mechanical 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 enepidermic, the iafraleptic, 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, &e.

Baths are made of liquids (as simple water), soft substances (as hot
dung, and saline mud), clr}- bodies (as sand), gases (as hot air), or vapours
(as aqueous vapour). 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
1s 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 dis-
eases, under the name of medicated vapour baths; though the greater
part of their efficacy is to be ascribed to the influence of the vapour.

2. The Iatraleptic method (which has been so called from ’Iarpeiw, fo
cure or heal, and *AXeigw, fo anoint), consists in the application of medi-
cines to the skin, aided by friction. It has been termed the epidermic
method—sometimes anatripsologia (from 'Avarpifw, to rub in, and Adyoc,
a discourse), and also espnote medicine. It was employed by Hippocrates
and other old writers, but fell into disuse until attention was again drawn
to it by Brera, Chiarenti, Chrestien, and others. Among the substances
which have been employed in this way, are camphor, digitalis, squills,
cantharides, sulphate of quinia, verafria, colocynth, rthubarb, opium, bella-
donna, mercury, chloruret of gold, &c.

The mode of employing medicinal agents according to the iatraleptic
method, is the following :—The substance to be applied being reduced to
the finest possible 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
ordinary dose : but no absolute rule can be laid down on this head. The
liquids employed to dissolve or suspend 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 any
just grounds for this preference. Collard de Martigny (Dict. de Médec.
el de (-'/firru‘y. 1}:‘({!?!{. art. fuh‘rr!rf,-;fiv) concludes from his ['X]rt'l'illlt‘lllh-
that the palms of the hands, soles of the feet, neighbourhood of the
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joints, the chest, the back, and the inner parts of the limbs, are to be
preferred for the application of medicines.

The objections to this mode of employing medicines are the uncer-

tainty of results, the time required to affect the system, the frequently
unpleasant nature of the process (as when mercurial inunctions are
employed), and the local irritation sometimes produced by the friction.
Notwithstanding these, however, it may be resorted to occasionally 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 the
medicine.
3. The Endermic, or Emplastro-endermic method, consists in the appli-
cation of medicinal agents to the denuded dermis. For its introduction
into practice we are indebted to M.M. Lembert and Lesieur.—(Essai sur
la Méthode Endermique,par A. Lembert, 1828.)

The denudation of the dermis is usually effected by a blistering plas-
ter. When the cuticle is elevated, an opening is to be made into it, in
order to allow the serum to escape. The medicine is then to be applied
io the dermis either with or without removing the cuticle. At the first
dressing, the transparent pellicle formed by the dermis is to be carefully
removed, as it very much impedes absorption. The medicine is applied
to the denuded surface, either in its pure state, in the form of an im]nﬂ—
pable 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 quantity of the medicine applied has been too large, the mode of
proceeding is the following :— Cleanse the surface immediately ; make
compression (as by a cupping-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 symptoms caused by the
application of two grains of strychnia.

[nstead of a blistering plaster, Trousseau recommends a vesicating
ointment, composed of equal parts of a strong solution of ammonia and
lard. Two applications, of five minutes each, are sufficient to raise the
cuticle. Boiling water, which has been employed by some persons, is
uncertain, painful, and dangerous: it may cause mortification of the
dermis, and thus stop ;ll:sm'plinn.

The advantages of the endermic method are, that substances are not
submitted to the influence of the digestive process, and their pure effects
can be better ascertained ;—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 occasion 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 acetate, muriate 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

E
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four grains ; sulphate of quinia, two to six grains; musk, six or eigh
grains ; tincture of asafewtida, ten minims.  Many other agents have also
been employed endermically; as digitalis, extract of squills, aloes,
saflron, bichloruret of mercury, tartar emetic, &ec. For further informa-
tion on the endermic method, consult, besides Lembert's Essay before
quoted, the article “ Endermique Méthode,” by Bouillaud, in the Dict. de
Médec. et Chirurg. pratiques; also some articles by Dr. Bureaud Riofrey,
in the Continental and British Medical Review, vol. i. pp. 66, 321,
and 385.

Method by inoculation.—In connexion with the endermic method may
be mentioned another mode of employing medicines ; namely, the method
by inoculation proposed by M. Lasargue de St. Emilion. (See the Conti-
nental and British Review, vol. i. pp. 41 & 388.)

II. APPLICATIONS TO THE MUCOUS MEMBRANES. — 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.

1. Gastro-pulmonary membrane,

a. Ocular mucous membrane (conjunc- d. Eustachian membrane

tiva). e. Aérian or tracheo-bronchial membrane.
b. Nasal or pituitary membrane. J. Gastro-intestinal membrane.
¢. Buecco-guttural membrane. g. Recto-colic membrane.

2. f't'fml-\-‘jt,‘.iﬂ-fr.'f menbrane,

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

| (_}'({.w/;'u-jmfp,-armz.';‘.{f membrane : a. QOcular mucous membrane or
conjunctiva—Medicines are applied to the conjunctiva, to excite local
eflects nll!\ l‘m“l'"}] we m]nhi tl-ﬂ:]:]\,' this part for other purposes, sinee
remote organs may be affected by it. Thus a drop of hydrocyanic acid
applied to the (n'l]ml(ll\d of a dog produces immediate death. The
term Collyrium (KoAipwr) was formerly employed to indicate solid sub-
stances applied to the eyes. It now usually means liquid washes for
the eyes, and is equivalent to eye-water. Cotterean (Traité Elémentaire
de f’/.'m'u.*(r:'u.’uyif‘, 1835,) calls all medicines (solids, soft substances,
iit!lii:]r-, and vapours or oases,) which are .'l]}]r“i'tl to the eyes, (':1]1‘\ ria.

b. Nasal or pituitary membrane.—We seldom apply medicines to the
pituitary membrane except in affections of the nose or of parts adjacent.
Sometimes they are employed to imitate and excite a discharge; they
are then called errhines; but when used to ln'mhh.'v sneezing, as when
foreign bodies are in the nasal cavities, they are termed slernutatories or

plarmics.

¢. Bucco-guttural mucous membrane.—Medicines are very rarely ap-
plied 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 a’u,."r-,ra_r/r-.s' (¢rochisci) or masticatories,
according as they are allowed to dissolve slowly or are masticated ;
Iuim:l‘ are called ‘collutoria or gargarismala.

d. Eustachian membrane.— Aurists now and then apply washes to the
FEustachian tubes in local affections ; but the oceasions for this practice
are rare, and the operation difficult, except in practised hands.

Aérian or tracheo-bronchial membrane.—Accidental observation, as
well as experiment, has shewn that medicines produce very powerful
effects on the membrane lining the frachee and bronchial tubes. For the
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most part, .1{}1:]1(“11111‘% here are made use of for local purposes, as in
asthma, chronic bronchitis, phthisis, &c. though occ asionally to affect
the brain, the blood, the heart, &c. Dr. Mvddleton (4 Preliminar i
Dissertation illustrative of a new System of Pulmonar y Pathology, 1825))
has advocated, in llllinlnu.la\ diseases, the inhalation of substances ii‘..*
cinchona, sulphate of iron, myrth, &e.) reduced to an impalpable pow-
der. The fumes (suffitus) of tar, balsam, resins, and other burning
bodies, have also been employed in these cases. Sir Alexander Crichton
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 pyroligneous acid generally
found mixed with the tar, the presence of which will necessarily excite
coughing. The tar thus prepared is to be placed in a suitable vessel
over a lamp, and to be kept slowly boi ]11:-' in the chamber during the

night as well as the day. The vessel, however, ought to be cleansed
and replenished every l\\w.._\-lfmf Ilnm\\. otherwise the residuum may be
burned and rflumnnm :d,—a circumstance which will occasion increased

cough and oppression on the chest.

The inhalation of aqueous vapour (halitus,) either alone or with other
substances, is oftentimes useful in various affections of the lungs and of
the throat, &e. The apparatus for this purpose may be that ]nu!m---rl by
Dr. Gairdner ( f’m/mu,r)'z Medical and Surgical . Tour nal, vol. xix. :) or Dr.
Mudge’s inhaler, or in the absence of these, a teapot, or basin with an
inverted funnel. In many asthmatic cases the Jliﬂil'u]i_\ of breathing is
so great, that the ]Hllit'ln‘r;nmnl close the mouth ru‘:un::l the 1;»1”-,_ espe-
cially if the latter be small, without exciting a sense of nnpending
suffocation, 111 mu 'h instances 1 L.:\. found the n1||\ easy and practica-
ble method of enabling the patient to inhale is, lr\ h :Hln_, the mouth
over hot water :_nh[.m.ul n a |J;|.ui1| 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
sulphurie :ihu, of ‘iodine S af lmu]mul. and of other volatile bodies. is
occasionally employed in pulmonary {lINl ases. The vapour of iodine
may be l.,(hl\tl]ll'lll]\ inhaled by means of a double-necked glass bottle
Fic. 26. (fig. 25,) into which we introduce
about ‘an inch of water, to which a
few drops of the tincture of iodine
have been added. Through one of
the necks a straight glass tube passes,
and dips under the surface of the
water. The other neck has a short
curved glass tube passing through it,
by which the patient inhales. In the
absence of a double-necked bottle we
may use a common wide-mouthed
bottle (fig. 26,) the cork of which has
two perforations, through which pass
lln- glass tubes. C hlorine gas may

Inhaling bottles. be m]m[ ' in a similar mnmn, r|~1un
a solution of the gas, or of chloride of lime, instead of the tincture of
1odine. If oxygen, or nitrous oxide, be inhaled, the most easy and con-
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venier it is from a bladder ; but for other and more
cc}lnl-?(-l(' l]t" 1wh more {'u.\'i]:. methods, I must refer you to the works of
the 11'-» Dr. Beddoes, and of the celel n.lh 'd engineer, Mr. James Watt. —
(Considerations on the Medicinal Use, and on the Production r:-;" Factitious

Airs, 1796.)
i Gastro-intestinal membrane.— We employ both extremities of the
alimentary canal for the exhibition of medicines : the upper, however,
more frequently than the lower. This mode of employing medicines is
called the method by f,u,rra\hrm Of all parts of the body the gastro-intes-
tinal surface is the most useful for the application of ‘medicines. This
arises from the great susceptibility, the active absorbing power, and the
numerons relations, which the stomach has with almost every part of the
I.m]_x, [n many cases remote effects are more n!~1|\ ]nmhuul ]’.\ this
than by any other organ, as in the case of diffusible stimulants. Med
cines which act by absorption are more energetic when applied to the
serous membranes, the bronchial membrane, the cellular tissue, &e. 1In
some cases it is not only l|m~-('hlr. but probable, that the stomach may
either parti 1ally or who H\ digest a medicine. i
. Recto- colic membrane.— Sometimes, though less h':-rgi\r-.:ﬂ) than the
stomach, the reclumis l],l-‘ll rl\ul for the L]i]ﬂl( ation of medicines, It i:.--\
been asserted that the general susceptibility of the rectum is only one-fifth
of that of the stomach, and that medicines take five times as long to ope-
rate 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 ereat as
when ‘llmlivrl to the stomach. DBut this assertion 1s far from being uni-
VeTss 1]\ correct, though it may be so ocecasionally. Orfila asserts that
those agents whie ‘h operate by .ﬂmn]}llnll. as npmm and tobacco. are
more active by the rectum than by the stomach; and he assigns as a
reason the ;1'1\‘:'1!:-!' venous absorption of the rectum, and its less «
power. But this statement is in direct upljns«iliun to the experience of
almost every practitioner. Whenever I have had occasion to empls
opium by way of enema, I always exhibit twice or three times the or

licestive

nary dose, without exciting any remarkable effects. Dr. Christison states
that he has given two measured drachms of landanum by injection, with-
out producing more than usnal somnolency, a quantity which, if Orfila’s
statement were correct, would probably prove fatal.

We apply medicines to the rectum sometimes with the view of :
viating disease of this or of neighbouring organs (as of the uterus, blad-
der, prostate ¢l md, &e.); at other times In order to irritate the rectim.
and, on the lJlIltL’:H]l' of counter-irritation, to relieve distant parts (as th
head) ; sometimes to produce alvine evacuations, or to dissolve h: ardened
feces ; occasionally, also, when we are precluded from applying our
remedies to the stomach, on aceount of their unpleasant taste and smell,
the inability or indisposition of the patient to swallow, or the irrital jility
of the stomach ; and, lastly, in order to destroy the small thread-worm

I:‘-;{.\'f‘ﬂ.-',;,t.‘ vermicunlaris.)

When the substances applied to the rectum are solid, we name them
suppositories (supposiloria, from suppono, to put wunder:;) but when of
a fluid nature, they are termed elysiers, lavements, or enemata.

Formerly .\‘J“p.,un.\.-h’r,lr'ir'.\' were conical, or cylindrical, like a candle, and of
variable size,—sometimes one or two inches long., They are now usually
made globular, and of small size. They are employeda to evacuate the
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bowels ; to irritate the rectum, and thereby to relieve affections of distant
organs ; but more commonly to act as local agents in affections of the
rectum, bladder, uterus, prostate gland, urethra, &e. I have frequently
employed with great advantage a mixture of opium and soap, to prevent
the pain of priapism during the night, in gonorrhaa.

Clysters or lavements require to be considered under several points of

view : firsf, 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. 1 am quite sure that the practice of introducing
several pints of fluid into the large intestines, with the view of exciting
alvine evacuations, is bad. 1In the first place it often provokes the con-
traction of the gut, by which the injection is immediately returned ; and,
secondly, repeated distension diminishes the susceptibility of the part, so
that the ordinary aceunmulation of fiecal matter no longer acts as a suffi-
cient stimulus.  Mr. Salmon (Practical Essay on Prolapsus of the Reetum,
1831, p. 24,) has related a case of this kind, where the patient had nearly
lost all power of relieving the bowels, except by enemata or purgatives, and
had produced dilatation of the rectum, 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 fluid ounce ; a child of one
to five years, from three to four ounces; and a youth from ten to fifteen,
from six to l'i_:‘i:l fluid ounces. '.J'!H'.r'r:"."‘!,f. the '1|[|'|||'.}~.1' 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 in-

struments by which the injection is effected require notice. The common

pipe and bladder are too well known to require desc ription. I am in-

clined to think that the most convenient, 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 is a narrow water-proof tube, holding about a pint of liquid,

about four feet long, narrower at one end, which is furnished with a com-

mon injecting pipe, and about two and a half inches in diameter at the

other. The fluid in‘ih‘_fl:];!('e-l.[ in the tube, the ]:ii]:- 15 i:'.:rut'l.‘.'.:-l-(‘; mto the

rectum, and the apparatus held in a perpendicular direction, by which the

fluid is propelled into the gut by 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 administration

of small 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 injection of common air has been proposed in ileus (Edinburgh Medi-
cal and Surgical Journal, vol. xvi.) Tobacco smoke has sometimes been
employed in hernia: it is injected by a peculiarly constructed pair of
bellows. Carbonie acid gas has been used in ulceration of the rectum.

2. Urino-genital membrane : a. Urethro-vesical membrane.— Applica-
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tions to the wrethra are made only for local purposes; either in a solid
form, as caustic or medicated bougies, orin that of a liquid, as an injection:
the latter is easily .1]1}|!1: *d by a common syringe. Syringes of various
kinds, for this purpose, are sold ln Messrs. \id\\, of \]{ll rsgate Street.

Injections are sometimes thrown into the bladder, but fli\\.l_\.x or local
]:nr}plusw. The operation is easily performed by attaching a catheter to
an elastic bottle.

b. Vagino-uterine membrane.—Medicines are applied to the vagina and
uterus to produce local effects only. Thus injections are made to reheve
vaginal discharges, to excite the catamenia, &e. They are usually
liquids, but the following case, told me by my friend Dr. Clutterbuck,
proves that gases are sometimes e ]I]]Il\!\d'll A Ll:l‘\', who had suffered a

considerable time from some uterine affection, and had derived no relief
from the treatment adopted, was advise d to consult a 1r||\ sician in [taly.

After he l!aL-.'. examine Ll the condition of the uterus, he assured her there
was 110 1'1"f:|1_=i< disease, but mere 1\ a considerable !]("'11 e of irmtation;
for which he Propose ﬂ to apply carbonic acid, as a seda tive. 'This was
done i:_t' means of a }-l]h' and tube, comm nunie !ll"" with a gasometer
sifuated in another room. The patient obtained immediate relief, and
although she had been obliged to be carried to the doctor’s house, on
account of the pain experienced in walking, she left it in perfect ease. On
her return to FEngland, 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.

[T1. APPLICATIONS TO THE SEROUS MEMBRANES : a. Tunica vaginalis.—
Irritating inj(-:_-linn.\-, such as wine and water, solutions nl'nn-i-xllic salts,
&ec. are thrown into the cavity of the serous membrane of the testicle
in hydrocele, in order to excite inflammation and the subsequent adhesion
of I}u sides of the sac.

Peritoneum.—Injections have also been made into the peritoneal sac
n llFl‘iIl“:, and in some cases with success.—(Philosophical Transactions
for the year 1744.) 'The practice, howeyer, is very dangerous. Mr.
Cooper (Dictionary of Practical Surgery, art. Paracentesis,) has seen two
fatal cases of it.

IV. APPLICATIONS TO ULCERS, WOUNDS, AND ABSCESSES.— These are
emploved principally to excite 1 seal 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 salivation.

V. INJECTION OF MEDICINES INTO THE VEINS, f"(’f':b-m-r;iﬂ infusoria ;
Ars elysmatica nove ; Infusion of medici ines .)—This history of “this opera-
tion is inseparably connected with that of Transfusion. The first e xperi-
ments on infusion are said to have been performed in Germany. (See
Paul Scheel’s work, entitled « Die Transfusion des Bluts und Einspriitzung
der ‘—I;':_a,r{:‘r/y,u_ wn die ;It_‘)’-‘_’!'ﬁ,“ i\'[:]u'}]]:;lgt'n. 1802 : Zweilter H;l‘llr.l. ]?'i[l!}.'}
But the first scientific examination of the u]lt‘l‘:L!iu!l was made by Sir
Christopher Wren.—(Philosophical Transactions for 1665, vol.i. p. 131.)
His example was followed by Boyle, Clarke, Henshaw, Lower, and others.
(For further information on the history of this operation, consult Scheel’s
work, before quoted; also Die ffenbach’s essay, Ueber die Transfusion
des Biluts und die Infusion der Arzneien,” 18335 or Marx’s, “ Die Lehre
von den Giften,” 1827 and 1829.)

The partisans of this method of treatment assert, that when medicines
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are administered by the stomach, their properties are more or less altered
by the digestive 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
.\H]ml;m:'vs.-m-:]m-nn:]m_\{-:i even in the blood, or at least that 1|u-_\' cannot be
recognizedin this fluid. Furthermore, 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 vomits, senna purges, opium stupifies, and
so on.  So that some of the supposed 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 re-
iII!-l“f‘\' (for a slight excess in some cases may prove fatal), or of the oceur-
rence of phlebitis. These, then, are sufficient reasons for not resorting to
this i"-'-’!‘._‘!lll_'-“.. except on very urgent oceasions ; for l‘x:i][l}'l.l'. to excite
speedy vomiting when the patient is unable to swallow. Kohler (men-
tioned by Dieffenbach, who notices also several otl
preserved the life of a soldier, in whose throat a piece of beef tendon was
king, by throwing a solution of six grains of tartar emetic into a vein
of the arm: vomiting was induced, and the meat expelled. Meckel in-
jected two t, dissolved in water, into the veins of a
woman, to restore suspended animation, from immersion in water.

In some obstinate and dangerous diseases this operation is admissible
as a last resource ; for example, in cases of poisoning, in hydrophobia, in
malienant cholera, &e. As plethora appears 1o (

has been proposed to throw tepid water into the venous system in cases

her analogous cases)

stic

I".|i!ts of this s

minish absorption, it

arcotic poisoning, and thus to cause artificial plethora, in order to
t the oc

the oceurrence of the sy mploms of ]u-iwu:m-; by :~.l' pping absorp-
Verniere found three grains of nux vomica produced no effect
when <]i'|’i} to a wound in a ti.ﬂl'_‘j into whose veins water had been
thrown; and he asserts, that by the early use of aqueous injections we

may prevent the developement of contagious diseases. Magendie has

tried the effects of injecting tepid water into the veins in hydrophobia.
The operation was first performed at the Hoétel-Dieu, at Paris, in Octo-
ber, 1823 : the convulsions 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 (afflicted
with this terrible disease) under the care of the late Mr. Bennett, of the
Commercial Road : the patient was a boy about nine years of age ; he was
nearly insensible at the time I performed the operation. 1 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
hows. Saline solutions were injected into the veins in malignant cholera,
and often with apparent advantage. Purgatives, narcotics, &e. have been
thrown into the veins by different physiologists, and in most cases the
effects observed were similar to, though more powerful than, those pro-
duced when these agents were administered by 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 a
kind of asphyxia.

AGENCY oF Garnvaxism.—It has been proposed to assist the introdue-
tion of certain medicinal particles into the blood by galvanism. This

practice was first adopted with iodine in 1823, by Dr. Coster, (drchives
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Générales de Médecine, t. ii. p. 432,) and in 1833 by M. Fabré-Palaprat,
(dreh. Gén, 11™€ série, t. ii. ; also, Becguerel, Traité de Electricité, t. iv.
p- 321.) The principle on which galvanic electricity has been employed
is, that the poles (electrodes) of a voltaic battery have attractive and re-
pulsive powers for certain substances : thus the positive pole (anelectrode)
attracts oxygen, chlorine, and iodine,—while the negative pole (cathelec-
trode) attracts hydrogen and the metals. M. Fabré-Palaprat asserts, that
by the aid of galvanism he can cause certain chemical agents to traverse
the body and appear at some distant part. He bound on one arm a com-
press, moistened with a solution of ioduret of potassium, and covered by
a platinum disk, connected with the negative pole (cathelectrode) of a
voltaic battery of thirty pairs of plates. On the other arm was placed a
compress, moistened with a solution of starch, and covered by a plati-
num disk, connected with the positive pole (anelectrode) of the battery.
In a few minutes the starch acquired a blue tinge, shewing that the iodine
had been transported from one arm to the other.

But the idea entertained by Davy, that the poles (electrodes) possess
attractive or repulsive powers, has been shown by Faraday to be incor-
rect. It is, indeed, true, that if we place a solution of ioduret of potas-
sim in a glass tube (fig. 27, a.) closed at
the lower extremity by a piece of bladder,
and immerse the tube in a glass vessel con-
taining a solution of common salt and starch,
we may, by connecting the liquid in the tube
with the negative pole (cathelectrode) (c,)
and the outer or starch liquid with the po-
sitive pole (anelectrode) (¢) obtain the blue
iodide of starch in the outer liquid, shewing
that the iodine must have transuded the
bladder. But the transudation is effected by
exosmogis or imbibition, and not by the ac-
tion of the battery, since the iodine may be

£ ey recognised in the external liquid by :L|:.p1'n-

: priate tests, when no voltaic apparatus has

been employed. The positive pole (anelectrode) does not, therefore,

altract the iodine through the bladder, but merely sets it free when the
ioduret has transuded.

[ have twice repeated M. Fabré-Palaprat’s experiment,—once on my
pupil, Mr. John Smith, and a second time on my assistant, Mr. Scoffern,
but though I employed fifty pairs of plates during fifteen minutes, I was
unable to obtain the least trace of the passage of 1odine through the body.

It is not improbable, however, that electricity may promote abs ;rp{in‘u,
either by increasing endosmosis, or by acting as a stimulus to the blood-
vessels and lymphatics.

10. Classification of Medicines.

In some works on Medical Botany, which contain figures of the plants
employed in medicine, the authors have not followed any arrangement ; in
consequence, I presume, of the impossibility of procuring specimens in
regular order. This is the case in the following works :—

Fig. 27.

W. Waoodrille, M.D. Medical Botany, 3 vols. 4to. London, 1790. A Supplement to
the Medieal Botany, 4to. London, 1794,
J. Bigelow, M.D, American Medical Botany, 3 vols. 8vo, Boston, 1817-18.20.
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W. P. C. Barton, M.D. Vegetable Materia Medica of the United States, 2 vols. 4to.
Philadelphia, 1818.

J. Stephenson, MLD. and J. M. Churchill, Medical Botany, 4 vols. 8vo. London,
1827.31.

Filora Medica, 2 vols. 8vo. 1827.

The large number of substances employed in the treatment of diseases
renders some arrangement of them almost absolutely necessary ;—and 1
conceive any order of treating of them to be better than none.

Arrangements or classifications of medicines, like those of plants, (7héo-
rie Elémentaire de la Botanigue, par P. Decandolle, 1819,) may be
divided into empirical and rational ones.

1. EMpiricar ArraNcEMENTS.—These are independent of the nature
of, and have no real relation or connexion with, the substances to be
arranged.  An alphabetical order, since it is founded on names which
are arbitrary, and have no relation to the bodies they are intended to
designate, is of this kind. Two advantages have been supposed to be
gained by its employment ;—firstly, a ready reference to any particular
substance ; and, secondly, the avoidance 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 arrangement ; and, as each substance is known by a
variety of names, an index becomes as necessary to an alphabetical, as to
any other method. Like other classifications this has its disadvantages,
the most important of which are, that it brings together substances 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 following are some of the more important works in which medi-
cines are described in an alphabetical order :—

M. de la Beyrie, and M. Goulin, Dictionnaire raisonné-universel de Matiére Médicale,
t. 8. Paris, 1773.

J. Rutty, Mat. Medica :!Tl!fqu.‘l1-rUra\'{i.n-]nl|r'_'ii[.'1 et illustrata. 4to, Roterodam, 1775,

W. Lewis, an Experimental History of the Materia Medica, 4to. 1761.—4th edit. by
Dr. Aikin, 2 vols. 8vo. 1791.

Andrew Duncan, jun. M. D. The Edinburgh New Dispensatory, 11th ed. Edinburgh,
1826. Supplement to the above, 1829. >

J. R. Coxe, M.D. The American Dispensatory. Philadelphia, 1506.

J. Thacher, M.D. The American New Dispensatory. Boston, 1810. 2d ed. 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.

W. Ainslie, M.D. Materia Indica. London, 1826.

W. T. Brande, A Manual of Pharmacy. London, 1825. 3rd ed. 1833.

A. Chevallier, A. Richard, and J. A. Guillemin, Dictionnaire des Drogues simples et
composeées § tom. 5, Paris, 1827.9,

F. P. Dulk, Die Preussische Pharmakopée, tibersetzt und erliutert; 2te Aufl. 2 Th.
8vo. Leipsig, 1830, [ '

L. Martinet, Manuel de Thérapeutique et de Matiére Médicale. Paris, 1828,

I. S. Ratier, Traité élementaire de Matiére Medicale ; tom. 2, Paris, 1829

F. V. Mératet 4. J. De Lens, Dictionnaire universel de Matiére Médicale et de Thé-
rapeutique Générale, t. 6, 1829.34,

L. W. Sachs and F. P. Dulk, Handworterbuch der praktischen Arzneimittellehre,
Konigsberg, 1830-37. 19 Lief. A.—St. {

G. B. Wood, M.D. and F. Bache, M.D. The Dispensatory of the United States of
America, 1833. 3rd edit. 1836. :

Bachmann, W. L. Handwirterbuch der praktischen Apothekerkunst, 2 Bde. Niirn-
berg, 1837. A :

A. Ure, M.D. A Practical Compendium of the Materia Medica, with numerous For-
mule for the Treatment of Diseases of Infancy and Childhood. London, 1838,
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J. Steggall, M.D. A Text Book of Materia Medica and Therapeutics, 12mo. Lon-
don, 1837.

2, RATIONAL ARRANGEMENTS.—These have an actual relation with the
bodies for which they are used, and are the classifications properly so
called. They are founded on the properties of the substances treated of;
consequently, are as numerous as there are classes of properties. Thus
medicines may be arranged according to their '

a. Sensible properties (colour, taste, and smell.)

. Natural-historical properties (external form and structure.)

Chemical properties.

d. Physiological effects.

a@. (./t':’.\‘.'i'ﬂfff.(‘(f:’.‘.r‘;h’h'_}!:‘)H.‘Zi’/{‘(! on the sensible qualities (colour, taste, and
odour.)—Classifications of this kind are necessarily very imperfect, owing
to the impossibility of defining sensations. Moreover, their use is very
limited, in consequence of the colour, taste, and odour of bodies having no
necessary relation to their medicinal ]-'u},nlln‘.\ In the best executed
arrangements of this kind, the de nomina tions of many of the classes or
orders are l:l;, ctionable — dissimilar bodies are i\.l-ll:_‘_hl [nl_[({'l||i I —and

similar ones separated.

M It GRE
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O ¥
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The following writers have offered the best examples of this mode of
classification : —

Jon. Osborne, M.D. On the Indications afforded by the Sensible Qualities of Plants
with respect to their medical P rope rties. Contained in the Transactions of the Asso-
ciation of Fellows and Licentiates of the King and Queen’s College of Physicians,
vol. v. 1828,

A. F. A. Greeves, An Essay on the Varieties and Distinction of Tastes and Smells,
and on the Arrangement of the Materia Medica. [Published by Dr. Duncan in his
Supplement to the Edinburgh New Dispensatory, 1829.]

b. Classifications founded on natural-historical properties—By natural-
historical prope rties, I mean those made use of in natural history.
They are principally external form and structure. In living beings we
ind that peculiar strueture denominated organized. The structure called
crystalline is peculiar to mineral and other inorganized bodies.

A. (fmvhfm ions of organized /'nxm,r\ —In the following works the
vegetable substances employed in medicine are ;!i'l':t‘.;;_;"._'tl according to
their natural-historical properties :—

J. A. Murray, \';}-:11'-=.m~. Medi
r-nl-]u.\iirnuu:u_ vol. v (.'u”.{[[“_- gLl
vol, vi. Gitlings

A. P, De Ce
leurs I ormes Iix
chard, Botanique Médicale. Paris, 18
o .MH. re, Phytologie-pharmaceutique et ¢ Medic: ile. Paris, 1829,

J. H. Dierbach, Abhar | ung ither die Arzneikriifte der PAanzen verglichen mit ihrer
structur und ithren chemischen Bestandtheilen. Lemgo, 1831

T. V. L. Nees von Esenbeck und C, N. Ebermaier, ||. mdbuch der medicinisch- phar
maceutischen Botanik. Dusseldorf, 3 Th. 1830-32.

aminum tam simpliciom quam preeparatorum et
I??ti‘-\!l;—-im-t mortem auctor. edud, L. (. Althef,

dolle, Essai sur les P :u]u-n'. s Médieales des Plantes, comparées avec
Naturelle, 1804, 2d. éd. Paris, 1816,

‘riears et leur Classification

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

J.F. Brandt und J. T'. C. ”uf:rf:m?,r. Medizinische Zoologie oder, getreue Darstel-
lung und Beschreibung der Thiere die in der Arzuneimittellehre in Betracht kommen in
systematischer Folge herausgegeben. Berlin, 2 Bde. 1827-33.

P. L. Geiger, Handbuch der Pharmacie, 2ten Bd. 2te Hilfte, Heidelberg, 1829,

rical order

Both the vegetable and animal materia medica are arranged according
to the natural system in the following works :—

J. J. Virey, Histoire Naturelle des Médicamens. Paris, 1820,

A. L. A. Fée, Cours d’Histoire Naturelle ]:Iamn.:uuiauiuu t. ii. Paris, 1828.

1. Richard, Elémens d’Histoire Naturelle Médieale, t. 1ii. Paris, 18:31.35.

J. Johnstone, M.D. A The rapeutic Arrangement ;ml[ Syllabus of Materia Medica.
12mo. London, 1835.

E. Soubeiran, Nouveau Traité de Pharmacie théorique et pratique, t. ii. Paris, 1836

\s in the subsequent part of this work the vegetable and animal sub-
stances used in medicines will be arranged in natural-historical order, it
will be unnecessary here to offer any examples illustrative of it. 1 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.

Artificial method of Linneus—This appears to me the best place for
noticing those pluumunlnﬂn al works in which the Linnean artificial
method of arranging, ]i]dllt.\ 1s followed.

Car. A. Linné, Materia Medica, ed. 4a. curante J. C. D. Schrebero. Lipsia et Er-
langwe, 1782

P. J. Bergius, Materia Medica e Regno vegetabili, 2tom. ed. 2nda. Stockholmige, 1782,

P. L. Geiger, Handbuch der Pharmacie, 3tte. Aufl. 2 Bde. Heidelberg, 1830,




6O ELEMENTS OF MATERIA MEDICA.

Methods founded on the parts of organized beings employed.—In some
works the vegetable and animal substances employed in medicine are
classified accordingto the parts used ; as barks, roots, seeds, secretions, &c.

R. A. Vogel, Historia Materice Medicwe. Ludg. Batav. & Lipsia, 1758,

C. Alston, M.D. Lectures on the Materia Medica, 2 vol. London, 1770.

J. C Ebermaier. M.D. Taschenbuch der Pharmacie. Leipzie, 1809,

N. J. B. G. Guibourt, Histoire abrégée des Drogues simples, 2de. éd. Paris, 1826.
Jme. éd. 1836.

B. Classification of inorganized substances.—I1 am unacquainted with
any natural-historical arrangement of the inorganized substances of the
materia medica ; that is, of an arrangement founded on the external
forms and structure of these bodies. Most writers who have followed
the natural system in their deseriptions of vegetable and animal medi-
cines, have adopted a chemical classification for the inorganized medi-
cinal substances; a mode of proceeding which I shall follow in this
work. Asan example of a natural-historical classification of minerals. 1
may refer to the following work:

Edin-

[t may perhaps be useful to present the student with a classification of
all the crystallized substances employed as medicines ; as far, at least, as
their primary forms have been determined. And here I must explain,
that the forms of crystals are primary or secondary. * A primary form
is that parent or derivative form from which all the secondarv forms of
the mineral species to which it belongs may be conceived to be derived
according to certain laws.” (Brooke’s Familiar Introduction to Crystallo-
graphy, 1823.)  The secondary forms consist of all those varieties be-
longing to each species of mineral which differ from the primary form,

All the known primary forms may be arranged in six {.‘,‘}‘uui:s_. Or sys-
tems, as follows :—

Group Ist. REGurar or Cusic System : (Octakedral System : Tessular System, Mohs).
—The primary forms belonging to this group, are the Cube (or Hewahedron), the Tetra-
hedron, the Regular Octahedron, the Rhombie Dodocahedron, and the Trapezohedron. Of
these the Cube is usually regarded as the fundamental form or type. The following
pharmacological agents belong to this group :— g

Bismuth Mercary Toduret Potassium
Carbon Phosphorus Muriate Ammonia
Copper Silver Arsenious Acid

Gold Chloruret Sodium Alum

Iron Bromuret Potassium Galena (sulphuret lead).

Grour 2nd. Ricur Square PrisMaric Systew : (Square Prismatic System : Pyrami-
dal System, Mohs).—The primary forms included in this group are, the Right Prism with
a square base) also ealled Right Square Prism, or simply Sguare Prism), and the Oecta-
hedron with a square base. The first is considered to be the fundamental form. The
following medicinal substances belong to this group:—

Chloruret Mercury (Calo-  Ferrocyanuret Potassium Copper Pyrites
mel) Red Antimony (oxisul-  Peroxide Tin.
Bicyanuret Mercury phuret).— (W. Phillips.)

Grouvr 3rd. Ricar Recraxcurar or Ricur Ruowsre Prismaric Sysrem: (Right
Prismatie System).—This group includes the following primary forms; the Right Ree-
tangular Prism, the Octahedron with a rectangular base ( Right f{ﬂ('f(”jﬂ”fr“- ”r‘ffl-'.'r-’-"rf:‘r;;a].
the Right Rhombic Prism, and the Octahedron with a rhombic base (Right Rhombic Octa-
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hedron). The fundamental form is either the right rectangular or the right rhombic
prism. The following are the pharmacological agents belonging to this group :—

Bichloruret Mercury Sulphate Magnesia Morphia :

Sesquisulphide Antimony  Sulphate Zine -":\H]Ilh_lll" igllililu'_)

Sesquisulphide Arsenicum  Nitrate Silver llllli'_'iu' {ill'li]r'
(Orpiment) Nitrate Potash W bhite Antimony (pro-

Carbonate Lead Citrie Aeid toxide)

Carbonate Baryta Bitartrate Potash

Sulphate Potash Soda-Tartrate Potash

Group 4th. OpLioue RecTancurLar or Osrique Ruomsic Prismatic System.—
(Oblique Prismatic System).—The primary forms included in this system are, the Obligue
Reet tangu lar Prism, the Oblit que Octa "lfﬂ’r."llrm’ with a rect f'.quu-[r.:r .’IH\P \rJHHHrIJHJ H,.r tangular
Octahedron), the I'Jp";.l’ﬁrruu Rhombie Prism, and the Obk ique Oc tahedron with a rhombic base
rf}.l"n'!'rj,-aa'r- Rhombic Octahedron). Mr. Brooke I’f‘u.f.r,.'rfu seed i lfr'fr‘rljm."ﬁ'h!.rm_ art. {'."_:J.r\‘h.rf_
lo wn;:.l"u..: refers the “.'f,r;.r.l' Uhf.'-lrm r.r.'f;frlf Prism to Iill~ group. The fundamental form
of this system is the Ob ligue Prism (either rect: wgular or rhombic), The ]'n“n\\'n;g'
pharms: wological agents be ]un'-' to this group :—

Sulphur (by slow cooling) ! Sualphate Iron Acetate Copper
SulphideArsenicum (Real-  Chlorate Potash Acctate Zine
oar) Phosphate Soda Tartaric Acid
Carbonate Soda Borax Oxalie Acid
Sulphate Soda Acetate Soda Sugar.

Group 5th. Dovery Oprique Prismaric System.—This system includes the Doubly
Obligue Prism (also called the U.l":ff'rj,w-'r' Prism with an H."f!'ln’.“fl'.fl".H.f.'lff.'rrf'ff IHH'H"rl'lf‘IlfJ\r:r'."{.rrH for its
base.) The following pharmacological agents belong to this system :—

Sulphate Copper Sulphate Cinchonia Nitrate Bismuth

Group 6th. Ruomeonepric System (Mohs).—The primary forms of this group are,
the R nbohedron (also termed Rhombo rf." , the “;ruha i ;J!ufa'r'.r.r.ff{'af';'rm‘ and the
1"|‘a_f.l.l-'.".u' ”f-_rn'_-, onal Prism. The fundamental form 1s the Rhombohedron. The follow-
i|1e,;' ]nl\.l||=|:lx'|ml:|:n'.‘.ll :h__;l'!t['s lH'IIIII‘_:’ Lo 1'!|i\ u:lr‘.lil Ha

Antimony Carbonate Zine Nitrate Soda
Plumbago Bisulphuret Mercary Hydrate Magnesia
Carbonate Lime Ice Chloruret Caleinm

Carbonate Iron

. Classifications /f;HHI’/r‘(/ on the Chemical Constituents.—The diflicnl-
11‘ s atte n:lm“ the an: L:\‘-.\. of organized substances form a great obstacle
to the formation of a chemical classification. Most of the writers who
have attempted an arrangement of this kind are German.

Donald Munro, A Treatise on Medical and Pharmaceutical Chymistry, and the Ma-
teria Medica. London, 1788,

C. H. Pfuff, System der Materia Medica nach chemischen Principien mit Ritcksicht
auf. d. sinnl. Merkmale und d. Heilverhiiltnisse der Arzneimittel. Leipzig, 7 Bde,
1505-24,

F. A. C. Gren: Handbuch der Pharmacologie, 3te Aunfl. ]It.‘f'il'lh;;'r_f_:‘tf]Jl.‘ll von Bern-
hardi ond Buehholz, 2 Bde. Halle u. Berlin, 1513,

F. G. Voigtels, vollstind. System der Arzneymittellebre, herausgeg. von Kiifin. 4 Bde.
[,‘i|u'\<n 1816-17. I

' W. ”uh"'mf [ B onspectus Materiee Medicze, ]:u rolini, 1816, ed.2, 1820 ed. 3, 1828,

I‘; W Sehwartze, |’\|1|]||1(n|u-ll~:m Tabelle oder system. \IJ{IILHIJHH‘J[\J&I‘P in
ihell. Form, Leipzig, 1819-25, 2 Aufl. fol. Ih»i.

G. A. Richter, ausfibrliche Arzneimittellehbre, Handbuch fiir prakt. Aerzte. 5 Bde.
u. 1. Suppl. 1826-32,

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 Dis-
pensatory, 11th ed. p. 172, for Pfafi’s chemical classification of the
vegetable materia medica,
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Sehwartze'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. Farinosa, amylacea 10. Atherea--Oleosa 18. Corporasimplicia,soli-
4. [4-'1i1iirr}\':l 11. “l'hillu\:ﬁ. d.|, non ]l]--!d[\‘il';t
5. Albuminosa 12. Narcotica 19. Kalia sulphurata
6. Saccharina 13. Spirituosa 20. Sapones
7. Pinguia—Oleosa 14. Acida

It will be observed that the author has not always founded his divi-
sions on the chemical properties of medicines; some of them refer partly
or wholly to the effects produced by these agents on the body. The
nomenclature is not always perfect: thus, his seventeenth class is called
“ Metallica,” asif it alone contained metallic substances : whereas divi-
sions fifteen and sixteen also contain them. Awain, some of the divisions.
for example “ Resinosa,” contain substances whose effects are most dis-
similar ; while substances of analogous operation are placed in separate
l]i\i.‘-‘l\ﬂ].‘k

d. Classifications founded on the Physiological Effects of Medicines.—As
the ultimate object of all our inquiries into the materia medica is to oh-
tain a knowledge of the mode of operation of medicinal substances, if
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 organised tissues by the
mmfluence of medicines—that it must be evident to every one who atten-
tively studies the subject, that in the present state of our knowl dege no
such classification can be satisfactorily effected.

Of the numerous arrangements of this kind which have been attempted,
some are founded on the natfure, r;rmi’h‘_f;, or general character of the
eflects; as in the following works:

W. Cullen, M.D. Treatise of the Materia Medica. Edinbureh, 1789,

R. Pearson, M.D. A Practical Synopsis of the Materia Alimentaria and Materia
Medica. London, 1808,

C. I. A. Schwilqué, Traité de Matiére Médicale, 2 tom. Paris, 1818.

J. Arnemann, Chirurgische Arzuneimittellebre, 6  Aufl. vind. A. Kraus. 1818.

J. Arnemann, praktische Arzneimittellebre, 6  Aufl. von L. A. Kraus. 1819.

T. Young, M.D. An Introduction to Medical Literature, art. Pharmacology, 2nd
edit. 1823.

J. B. G. Barbier, Traité Elémentaire de Matiére Médicale, 2nde éd. 3 tom. Pa ris, 1824,

N. Chapman, M.D. Elements of Therapeutics and Materia Medica, 4th ed. Philadel-
phia, 15825.

Dr. Nuttall, Lancet, 1825-6, vol. ix. p. 578.

H. M. Edwards, and P. Vavasseur, M.D. Manuel de Matiére Médicale. Paris, 1826.

C. Sundelin, Handbueh de Hllr-l'il‘]lt'll ]ii'iili]illl-]h_']ll'l-, 2 Bde. 3te Aufl. 1833.

John Murray, M.D. A System of Materia Medica and Pharmacy, 5th edit. Edin-
burgh. 1828. : j . ;

A. Duncan, M.D. ])Il‘\':'-:iﬂ]i!i_"]!_"\!lt.‘IJI\'SIﬁ(':LHI!lI of the Materia Medica. In the H”[._
plement to the Edinburgh New l)i.\]n-uc:im:"\', 11th ed, 1829,

J. Wendt, 1'||';|]\'lim'h|'_\[:llt'l'iil Medica. Breslan, 1830, 2 Aufl. 1833.

F. Foy, Cours de Pharmacologie, 2 tom. Paris, 1831,

A, T. Thomson, M.D. Elements of Materia and Therapeutics, 2 vols, 1832 ; 2nd ed.
1 vol. 1835. AL -

E. S. and K. D. Schroff, Arzneimittellehre uml_ Receptirkunde. Wien. 1833,

A. Trousseau et H. Pidouz, Traité de Thérapeutique. Paris, 1er tom, 1836, 2nd tom.
re part. 1837. o
C. G. Mitscherlich, Lehrbuch der Arzneimittellehre, 1re Bd, 1te AbL Berlin, 1837.
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The best arrangements of the authors just quoted are, in my opinion,
those of Drs. Murray, Duncan, and A. 'l. Thomson. I subjom that of
Dr. Dunecan :—
DR. DUNCAN'S PHYSIOLOGICAL CLASSIFICATION OF THE MATERI/
MEDICA.
External Agents act,
[. By nourishing the body - ALIMENTA.
(2) Drink Porus.

When they act medicinally # z “ = DirvenTIA.
(&) Food - : Crbr.
When they act medicinally - - - DEMULCENTIA.
I1. By evacuation - : EVACUANTIA.
(¢) By the skin insensibly - - - - . DiAPHORETICA.
————— sensibly - - - -
(5 l;_\ the mucous membrane
Of the nostrils - - - - - Erruina.
Of the lungs - - - - - EXPECTORANTIA.
Of the stomach - - - - - Exmgerica.
Of the intestines - - - = - CATHARTICA,
Of the uterus - - - - = - EMMENAGDGA.
(a) By glandular secretion
The kidneys - = = - = DivRrETICA.
The salivary glands = - - . - SIALOGOGA.
111. “.‘ exciting the vital powers - STIM EI;\\l[\.
(a) Chiefly of the parts to which they
:uu'.{ln]r“vd - - TOPICA.
Apphed externally
Causing redness - - : » k RUBEFACIENTIA.
serous secretion . ~ = - VESICANTIA.
purulent secretion = - - . SUPPURANTIA.

Administered ‘Illll'!'llii“_\‘
Coxpimexta when alimentary.

W hen :L--lin‘_’" T -“.:'ill:l”._\ - - - Ca RMINATIVA.
(&) Of the system generally - GENERALIA.
() Obscurely, but more durably PERMANENTIA.
Producing no immediate obyious effect - - Toni1cA.
Constricting fibres and coagulating fluids - - ASTRINGENTIA.
(b) More evidently, but less durably, TRANSITORIA.
Aeting on the organie functions - o - CALEFACIENTIA.
Acting on the mental functions = = - INEBRIANTIA.
[V. By depressing the vital powers DEPRIMENTIA.
Acting on the organic functions - = - - REFRIGERANTIA.

Acting on the mental functions = NARCOTICA.

V. By chemical influence on the fluids, CHEMICA
Acidifying - . - - -  Acma.
Alkalizing - - - - - - ALKALINA.

A very cursory examination of the substances placed by the anthor
under each of the above classes will satisty the most superficial observer
that this classification dees not, in a large number of instances, effect
that which it proposes to do; n:m]ul‘\. to arrange In;_;'ulh(-l‘ “ substances
according to the effects which they produce in a state of health.” TFor
example, under the head of diaphoretics and sudorifics we have mustard,-
copaiva, opium, ipecacuanha, alcohol, antimony, ammonia, and mercury;
among narcotics are opium, nux vomica, foxglove, saffron, and colchi-
cum ; in the class sialogogues we have, horseradish, tobacco, and mer-
cury. Now mno one will pretend to affirm that the substances thus
grouped together operate in an analogous manner on the system, or that
their effects are similar,
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Some physicians have classified the articles of the materia medica in
accordance with Brunonian principles. 1 have already mentioned that
Brown regarded all medicines as stimulants : that is. as agents causing
excitement. But he supposed some of them to produce less excitement
than health requires, and, therefore, to be the remedies for sthenic dia-
thesis: hence they were termed Debilitating or Antisthenic. On the
other hand, some agents give more excitement than suits the healthy
state, and are, therefore, the remedies for the asthenie diathesis. These he
called Stimulant or Sthenic. (The Works of Dr. John Brown. vol. ii.
p- 205, 1804.) The following pharmacological works are based on Bru-
nonian principles : (Encyclopadisches Waorterbuch der medicinischen Wis-
senshaften, 3 Bd. art. drzncimittellchre.)

Versuch einer einfachen practischen Arzneimittellehre. Wien, 1797.

Pharmacopeea Browniana, oder Handbuch der einfachsten und Wirksamsten Heil-
mittel, mit klinischen Bemerkungen im Geiste der gelauterten neuen Arzueilehre.
Stutteart, 1798,

J. 8. Frank, Versuch einer !}IIHi'!'l[‘il‘}lA}ll':il'\Ti\'"]l'."H Artzneimittellehre nach den Prin-
cipien der Erregungstheorie. Erlangen, 1802,

C. F. Oberreich, Umnriss einer Arzneimittellebre nach den Grundsitzen der Erre.
gungstheorie. Leipzig, 1803.

J. J. Chortet, Traité de Pharmacologie, basée sur la theorie de Brown. Paris, 1806,

F. Wurzer, Grundriss der Arzneimittellehre, Leipzig, 1808, i

J. H. Miiller, Handbuch der Lebens-und Arzneimittellehre. Leipzig, 1809,

J. A. Neurohr, Versuch einer einfachen praktischen Arzneimittellehre, Zweite Aufl.
Heidelberg, 1811.

K. Schiine, praktische Arzneimittellehre fir Aerzte und Wundirze nach den Grund-
sitzen der Erregungstheorie. 2 Bde. Berlin, 1815,

The partizans of the theory of conirastimulus divide medicines into
two great classes: one comprehending those agents which angment or
depress the excitability—(stimulants and contra-stimulants)—and which
on that account are termed dynamics ; the other contains all mechanical
and chemical agents, under the denomination of #rrifants. (Dict. de M-
decine et de Chirurg. pratig. art. Contre-stimulant, par Andral) 1 have
already given a list of stimulants and contra-stimulants, and have pointed
out some objections to the arrangement.

The followers of Broussais, the founder of what the French denomi-
nate the New Medical Doctrine, or Physiological Medicine, 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, Traité de Thérapeutique, rédigé d’aprés les principes de la nouyelle
Doctrine Médicale, t. ii. Paris, 1825,

Another mode of classifying medicines is on chemico-physiological
principles ; or, to use the phrase of Dr. Osann (Encyclop. Worterb. d.
med. Wissenschaften) “ on the chemico-therapeutical basis of natural
philosophy.” This method has been adopted in the following works :

K. F. Burdach, System der Arzneimettellechre. 1807-9. 3 Bde. 2te Aufl, 1817.19.
Leipzig.
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*C. I. C. Bischof, die Lehre von den chemischen Heilmitteln, oder Handbuch der
Arzneimittellehre. 3 Bde. 1825-31. Bonn.

W. Grabau,M.D., chemisch-physiologisches Syst. der Pharmakodynamik. Ier Theil
Kiel, 1837, '

Another mode of classifying medicines is to arrange them according to
the /rlf.r.-".!r“!f;.u structure or organ which they (.fﬂrff as into me 1]::]!1"-
acti ng sp ‘ific .:1] on the nervous system ; me dicines .ulm“ -!:u1 fic:
on the \.m ular system: and so on. Some au thors have formed their
principal divisions, or classes of medicines, from the parts acted on,
and their orders from the nature or qn.lhl\ of the effect. The following
writers have founded their classifications on the particular organs affect ~cl
h\ medicines:

* J. L. Alibert, Nouveaux Elémens de Thér: apeutique et de Matiére Médicale. 5me.
ed. 3t. Paris, 1826,

Dr. Granville, Medical and Physical Journal for April, 1822, vol. xIvii.

J. Eberle, M.D., A Treatise on Materia Medica -and Therapeutics. 2nd ed. Phila-
delphia, 1 -.’l. '}I:IF 1835.

* Ph. F. W. Vogt, Lehrbuch der Pharmakodynamik. 2 Bde. 2te Aufl. 1828,

Dr. Michaelis, Encyelopidisches Warterbuch der Medicinischen Wissenschaften.
Art, Arzueimittel. Berlin, 1829,

Eberle's Classification.

o Medicines the i ischarges ¢ Emeties.
A Medivites that ‘acl s Iedicines that excite lh. charae ; Emetics

specifically on the in-

from the alimentary ¢ Cathartics,

. Medicines calculated to de stroy or
testinal canal, or upon o
counteract the influence of mor- { Anthelmintics,
morbifie matter lodged
i bific substances lodged in the ali- s Antacids.
S mentary canal .. ....ceiaein.

- I. Medicines calculated h-('-‘ll'l'e':'lur-
tain morbid conditions of the 8ys- ) Ton,
B.—Medicines whose ac tem, by acting on the tonicity of s POICRs
tion is principally |]||- > the muscular fibre ,.........

rected to the || uscular ? I1. Medicines ealculated rnnumu] u_)
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by acting on the contractility of { Astringents.

the muscular fibre  _....cu......
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!
§
]
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i
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I have given a sketeh of this classification in t]
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11. Physiological Classes of Medicines.

[n order to prevent repetition in the subsequent parts of this work, I
have thought it necessary to make a few general observations on some of
the more important and generally admitted physiological classes of
medicines.

Crass 1. CerEBRO-SPINANTS.—]I have considered it best to include in
one class all those agents whose primary and specific effect is a disorder
of one or more of the functions of the cerebro-spinal system (the cere-
bral and true spinal systems of Dr. M. Hall). To this class, therefore,
are referred all those substances which occasion sleep, insensibility,
erroneous perceptions, judgments, and volitions, or delirium, sopor or
coma, paralysis, convulsion, &c.

Some of them produce very slight local effects, as opium ; others occa-
sion numbness and tingling, as aconite ; conia causes local }-:n':ﬂ} s1s,
the substances termed by toxicologists acro-narcotics or narcotico-acrids
(as squills, tobaceo, foxglove, &e.) when swallowed, occasion inflamma-
tion of the gastro-intestinal tube; alcohol, the preparations of arsenic,
of copper, of zinc, of bismuth, and of silver, act as powerful local
irritants or caustics.

The cerebro-spinants may be thrown into groups or orders founded on

their effects:—

a. The first group includes those cerebro-spinants which occasion
tetanic convulsions, and which have, in consequence, been termed Zefanics.
Here belong strychnia and brucia, and all substances containing one or
both of these alkaloids, as the seeds of Strychinos Nux vomica ; the bark
of this plant (commonly termed false Angustura bark); St. Tgnatius’s
bean ; snake-wood (lignum colubrinum) ; and the Upas Tieuté poison; to
which probably ought to be added the celebrated Tanghin poison. The
substances of this order are principally employed in certain torpid or
paralytic conditions of the muscular system, under regulations which
will hereafter be pointed out.

b. The second group is made up of those cercbro-spinants which pro-
duce paralysis of the muscies, and is principally composed of conia, an
alkaloid obtained from hemlock, whose physiological effects would point
it out as the remedy for tetanus, and as the counter-poison for strychnia
and brucia, and for the substances containing these alkaloids.

¢. The third group includes those agents which occasion paralysis of
the sentient nerves. Aconite or monkshood belongs to this group. It is
the remedy, therefore, for neuralgia.

d. The fourth group is made up of those agents which, in large doses,
occasion sudden loss of sensation and consciousness, with violent con-
vulsions; in other words, an (*;;Jfffj;ta'r_r parozysm. Itincludes 113'(]1':5('}';11|i(:
acid, the cyanurets of zinc and potassium, the bitter almond and its vola-
tile oil, and the cherry-laurel and its distilled water. In a concentrated
form, and in large doses, hydrocyanic acid sometimes occasions death
without convulsions. This order contains the poisons which are the
most rapidly fatal of any known. The similarity between the effects of
large doses of hydrocyanic acid and an epileptic paroxysm are deserving
of especial attention: moreover, we ought not to lose sight of the fact
that a condition precisely analogous to, if not identical with, this state, is
frequently produced by a large blood-letting. As therapeutic agents, the
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substances of this group are valuable in certain painful affections of the
alimentary canal (of the stomach especially) unaccompanied by inflam-
mation.

d. The fourth group includes those cerebro-spinants which occasion
sleep or stupefaction, and, when given in large quantities, apoplery.
They are the narcotics properly so called. The most important is opium,
to which perhaps may be added henbane and lactucarium. In small
doses they ilu[uvllﬂ\ cause excitement ; in larger ones they diminish
the contr: l(_lllll\ of the muscular fibre, or even occasion actual paralysis,
lessen the sensibility of the body generally, and give rise to sleep or
stupor. The apoplectic condition caused by the use of poisonous doses
of opium has been denominated narcotism. In this state the pupils are
usually contracted. The uses of this group may be inferred from its
effects. In small doses opium is employed as a stimulant: in larger
doses opium, henbane, and lactucarium, are employed to relieve pain, in
which case they are denominated anodynes (from a, privitive, and ééivn,
pain) or j;ru‘f‘ya}‘fr'x (from wapyyopéw, ta soothe or alleviate) ; they are also
used to diminish inordinate muscular contraction (convulsion or spasm)
when thu*_\' are termed antispasmodics ; and, lilHI]_\', to procure Hl!'l'll, when
they are called hypaer;h'xw (bvorioe, from vmvoec, sleep) or soporifics (from
.s-'n/;m'. a deep sleep, and facio, I make.)

The fifth group is closely allied to the fourth, from which perhaps
it ::llg]tt not to be N(]J[lullll.. It includes those agents which cause
inebriation, followed by sleep and stupefaction, and, when large doses
have been swallowed, apoplery. This group, therefore, has been
denominated inebriants or intozicants. It contains aleohol, wine, and
ether. These agents are remarkable for their great exciting properties,
as well as for the peculiar delirium which they occasion, by both of
which effects they are principally distinguished from the preceding
group. By long-continued use, alcohol occasions the disease termed
delirium tremens, and which is characterized by wakefulness, delirium,
and tremor. Inebriants are used in medicine on account of their
stimulant qualities.

Musk, valerian, and some other substances usually denominated
nervines, though closely related to this group, may with more propriety
be noticed under the head of stimulants.

f. The sizth group is a prov isional one to contain belladonna and
pulmp\ stramonium, the mode of operation of both of which substances
15 less pe rfec t]_' understood than of some of the before-mentioned medica-
ments. The first of these causes dilatation of the pupil, obscurity of
vision, dryness of the throat, difficult or impossible deglutition, aphonia
or tllilltllll\ of articulation, faintings, and delirium, followed by sopor or
lethargy : ‘convulsions are rare. Laennec (Dr. Forbes's Translation, p. 77,
1827) says that it relieves dyspneea by diminishing the necessity for
1=.~|nnlnm. In a case related by my friend Dr. T. Davies (Lectures
on Diseases of the Lungs and Hear {, p-496) a plaster of belladonna
applied to the abraded skin cured a severe form of angina pectoris.
Oculists employ belladonna to dilate the pupil.

g- The seventh group includes tobacco and foxglove, both of which are
remarkable for their depressing influence on the circulating organs, in
consequence of which they are denominated sedalives. \\’Iivil taken
mnternally, in large doses, the y give rise to nausea, vomiting, giddiness,
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feebleness and irregularity of pulse, faintings, convulsions, and insensi-
bility. Tobacco is remarkable for producing excessive feebleness of the
muscular system. TFoxglove sometimes causes salivation. Both sub-
stances haye been employed to reduce the frequency and force of the
heart’s action, and to cause diuresis; tobacco has been used as a
purgative in hernia and intus-susception.

h. The eighth group contains certain metallic preparations which act
S}I[)l'i!iL'ﬂ]]}' on the nervous system, such as the preparations of arsenie,
bismuth, copper, silver, and zinc. Their local action is irritant o
caustic. Their influence over the cerebro-spinal system is shown by
their remedial power in some disorders of this system, as epilepsy and
chorea (in consequence of which they have been termed antispasmodics),
and |>\ the w!(l:lllaa 88, Ccramps or convulsions, par: 11\ sis, coma, &c. when
taken in poisonous quantities. In small doses they are considered to act
as fonics, principally on account of their benefic ial age ney in periodical
diseases, especially ague. This group corresponds very nearly to that
ca'led by Vogt, nervino-alterantia.

The ninth group contains the plambeous preparations, which are
remarkable for producing colic and paralysis. These compounds are
usually called astringents.

k. The tenth group is formed to include mercurial :'nm].-mmlls, which
by long-continued action in small quantities, cause a convulsive move-
ment of the museles (fremor mercurialis) as in chorea.

Notwithstanding the numerous groups or subdivisions of t
cerehro-spinants, which I have thought it necessary to make, more
probably ought to be added. If, as Dr. Hall believes, the tone of the
muscular system is derived from the true spinal system, the substances
called Zomics should form a group of cerebro-spinants rather than a
distinet class. Moreover, the medicines known as antispasmodics (such
as asafeetida) ought perhaps to be placed in this class, on account of
their remarkable influence in hysteria and infantile convulsions.

Cause or mode of death.—The immediate cause or mode of death from
the use of cerebro-spinants is not always the same,—in some instances
it is an affection of the respiratory organs, in others of the heart.

a. Paralysis of the muscles of rvespiration.— In some cases the
respiratory muscles do not receive their proper supply of nervous
energy, in consequence of which respiration is performed with in-
creasing difficulty, until, ultimately, asphyxia is produced. This kind
of death is caused by opium, and sometimes by dilute hydrocyanic
acid. Before the cessation of life we observe the breathing to become
laborious or even stertorous, as in cases of apoplexy ; and if the body be
opened immediately after death, the heart is found beating, oftentimes
with considerable force and for some minutes. These are the cases in
which it has been proposed to prolong life by artificial respiration until
the cerebral disorder has passed off. The proposition is not supported
merely by its ingenionsness and plausibility, but by experience. The
iuhn\\m" is a case in point related by Mr. W ll.uch\. and quoted by
Dr. Christison (Treatise on Poisons, p. 680, 3d ed.) A middle-aged
man swallowed half an ounee of erude opium, and soon became lethargic.
He was roused from this state by appropriate remedies, and his surge
left him. But the poison not having been sufficiently discharg
again into a state of stupor; and when the surgeon returned, he fonud

he class
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the face pale, cold, and deadly, the lips black, the eyelids motionless, so
as to remain in any position in which they were placed, the pulse very
small and irregular, and the respiration quite extinct. The chest was
mmmediately inflated by artificial means, and when this had been perse-
vered in for seven minutes, expiration became accompanied with a croak,
which was gradually increased in strength till natural breathing was
established ; emetics were then given, and the patient eventually reco-
vered. Another most interesting case of recovery, from poisoning by
opium, by artificial respiration, has been detailed by Mr. Howship
(Medico-Chirurgical Transactions, vol. xx. p- 86). I have several times
restored animals apparently dead from the use of ll_\'th‘:lt“\'illli{.‘- acid,
merely by keeping up artificial respiration, and Sir Benjamin Brodie
has done the same with animals apparently killed by the oil of bitter
alinonds.

b. Closure of the larynz.—When an attempt is made to inspire pure
carbonic acid, as well as some other gases, the larynx spasmodically
closes, and death results from asphyxia. In a case of complete insensi-
bility from intoxication related by Mr. Sampson (Medico-Chir. 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 imperfectly supplied with blood not duly oxygenated; for the

rill tone and extreme difficulty of respiration shewed the existence of
collapse of the glottis, and imperfect transmission of air into the lungs,
which might be accounted for by a !:;11'::3.\'.\1-11 state of the eighth ]_I:lil' of
nerves and recurrent branches.” "I'r;!:m:-ul:ml_\' was performed, and with
complete success: in about half an hour the respiration was regular and
easy through the wound.

c. Convulsion or spasm of the respiratory muscles.—Another cause of
death }vrnu;.{fll on by {_-1-1‘1-]-|‘n—.~]1111;ml.~' s spasm of the 1'.-s}ri|';tlrrl‘_\' muscles,
whereby the function of respiration is stopped, and asphyxia produced.
; tion in death by strychnia,

sl

We have an example of this mode of opera
brucia, and the substances containing these alkaloids.

d. Paralysis of the heart.—In some instances the immediate cause of
death appears to be paralysis of the heart. Thus in some cases of
poisoning, the heart ceases to beat before respiration has stopped,—as
when the alcoholic extract of aconite is applied to wounds in dogs. If
the chest be opened, the heart does not contract as usual when irritated
by aneedle. Sir Benjamin Brodie says the infusion of tobacco kills dogs
and cats by paralysing the heart.

In the case of poisons acting in this way, it has been proposed to
stimulate the heart by slight galvanic shocks in order to avert the fatal
termination. FEwven acupuncture has been advised, if the patient
appeared in articulo mortis. Bretonneau (Bayle, Travaux Thérapeutiques,
t.1. p. 432) has repeatedly punctured the brain, heart, lungs, and stomach
of young dogs, without the least inconvenience; and Carraro (Expériences
sur des animaux asphyxiés et ramenés a la vie par Uacupuncture du
ceeur, in Bayle, op. cit. t. 1. p- 495) has successfully tried this prac-
tice on a imals in a state of asphyxia.

Seat and nature of the action of cerebro-spinants.—Those cerebro-
spinants which, by their primary action, occasion lesions of the mental
functions, of sensibility, and of volition or voluntary motion (such as pain
or insensibility, erroneous perceplions, judgments, and volitions or deli-
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rium, or a total deficiency of these faculties, or coma, or continual
voluntary actions or paralysis) are presumed to act specifically on the
cerebral, or sentient and voluntary system. Opium, alcohol, and aconite,
may be mentioned as examples of agents acting on this part of the
nervous system.

On the other hand, those cerebro-spinants which occasion convulsions
or spasms affect the true spinal or excitomotory system of Dr. Iall.
Thus strychnia, hydrocyanic acid, belladonna, and most of the metallic
cerchro-spinants, act on this portion of the nervous system.

The precise pathological condition of the brain or spinal marrow
produced by cerebro-spinants has not been satisfactorily ascertained.
Some of them (as opium) give rise to a congested state of the cerebral
vessels, but this may be a secondary effect.

Active principles.—The active principles of each of the cerebro-
gpinants will be examined separately in a subsequent part of this work ;
but as several of the vegetables of this group owe their activity to
alkaloids, it will be useful to point out here the general properties of
these bodies.

The vegetable or organic alkalies, or the alkaloids, have only been recog-
nised during the present century. They are salifiable and inflammable
compounds of carbon, hydrogen, nitrogen, and oxygen. Most of them
are solid, inodorous, and erystallizable, but conia is odorous and liquid
at ordinary temperatures. They are usually fixed; but some of them,
as cinchonia and daturia, are volatile at elevated temperatures. They
react on vegetable colours as alkalies, and unite with acids, to form
salts ; but their saturating power is very low, that is, their atomic
weights are very high. Each atom contains one equivalent of nitrogen.
Those alkaloids which are best known are only slightly soluble in water;
but, in general, they readily dissolve in hot alcohol, and frequently
separate in a crystalline state from this liquid, as it cools. Their taste
is bitter or acrid.

Tamnic acid unites with them to form tannates, which usually are
very slightly soluble only in water. Hence the infusion of galls (which
contains this acid) is employed for detecting the alkaloids, and as an
antidote in poisoning by them. Iodic acid, in excess, precipitates
several of them ; but is decomposed by morphia, iodine being set free.
Concentrated nitric acid reddens morphia, strychnia, and brucia, and
gives a yellow tinge to narcotine ; but a green one to aricina, Bichlo-
ruret of mercury precipitates the hydrochlorates of some of these
alkaloids, forming with them double salts. The sulphates, nitrates,
hydrochlorates, and acetates of the alkaloids, are generally soluble in
water. Ammonia and magnesia decompose these solutions, and precipi-
tate the alkaloid.

The usual method of obtaining the vegetable alkalies is to digest and
boil the substances yielding them in water, acidulated with hydrochloric
acid. To the filtered liquor add ammonia, lime, or magnesia, and
subsequently purify (by repeated solutions in alcohol) the precipitated
alkaloid.

Raspail (Nowveau Systéme de Chimie Organique, p. 488) maintains
that the alkaloids are artificial combinations of a vegetable acid
(benzoic f) and excess of ammonia, with perhaps a resinoid substance.
But there are no just grounds for such a conclusion. It is, however,
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deserving of notice that each atom of the alkaloid contains precisely
the quantity of nitrogen which exists in one atom of ammonia.

The vegetable alkaloids act powerfully on the animal economy ; but
they present too much diversity in their mode of operation to allow of
any general remarks being made thereon. Some are most energetic
poisons; for example, strychnia and aconitina: others, which cannot
be called poisonous, are powerful and valuable remedies, as quinia.

Crass 2. StiMuLANTs, INCITANTS, or Exc1TANTS.—An agent which in-
creases the vital activity of an organ is termed a stimulant (from stimulus,
a goad or Spur), or sometimes an incitant (from incito, to incite or spur
on), or excitant. Those which affect all the organs or functions of the
system are termed general stimulants ; while others, which inflaence one
or two organs only, ave called special stimulants. Those which excite the
parts to which they are applied are frequently denominated local stimu-
lants, or irritants; though the term local is used by Murray (System of
Materia Medica) to indicate the substances which I have here termed
special stimulants.

The vital or vivifying stimuli (a certain degree of external heat,
atmospheric air, water, and nutriment) are to be distinguished from the
agents used in medicine under the name of stimulants. The former are
essential to vitality : they renovate the tissues, by entering, in a manner
indispensable to life, into their composition ; and, lastly, their continued
action does not give rise to exhaustion. The latter, on the other hand,
are not necessary to life: they have no renovating action; but, by
r‘:!!l\'ilt:_;' reaction, f,:‘i\'t' rise llr‘l‘\}l{l'll.““'l!]. Moreover, the so-called
stimulants do not merely excite; most of them act as alteratives, and
many of them, by long-continued use, or by employment in too large
quantities, d’i'.‘\i!'\l_\' life.

Stimulants, for the most part, produce their effects by the agency of
the nervous system (i. e. the true spinal and ganglionic systems), and
probably in a considerable number of instances by a reflex action.
Many of them become absorbed, and have been recognised in the blood

and secretions.

Stimulants are closely related to some other classes, especially to
cerebro-spinants, tonies, and some of the evacuants. Thus, alcohol and
ether are at the same time stimulant and narcotic ; myrrh, cascarilla, and
the ferruginous compounds, possess both stimulant and tonic qualities ;
lastly, several of the stimulants are sudorifie, diuretic, emmenagogue, &ec.

Most stimulants are odorous,—many of them indeed powerfully so.
Their taste is warm, acrid, and pungent. Swallowed in moderate
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.

They may be arranged in groups, founded in part on their chemical
composition, and in part also on their effects.

a. The first group is one which was termed by the late Dr. Duncan
(Supplement to the Edinburgh Dispensatory, p. 229), volatile pungent
stimufi. It includes the officinal substances belonging to the order

Crucifere (such as mustard and horse-radish) and certain bodies of
Liliacee (garlic, the onion, and the leek). These substances contain a
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volatile acrid principle (0il) which renders them local irritants. 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. From their beneficial effects in scurvy, the
substances of this group have been denominated antiscorbutics.

The second group contains the aromatic plants of the family
Lubiate, several of which are used in cookery under the name of sweet
or savoury herbs, and the carminative fruit of several umbelliferous
plants.  Volatile oil is the active principle of the whole group. In the
labiate plants this resides in small receptacles in the leaves, while in the
umbelliferous fruit it is contained in clavate vessels called vitfe, 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
Iigquenr-maker uses some of them for fl: |\':n1rin;_: his cordials. In medi-
cine we employ them prineipally as flavouring or carminative substances.
Thus they are added to many other medicaments, the unpleasant odour
or taste of which they 'y are intended to cover, and whose n: tll‘\".l[lll" pro-
perties they check. They are also useful in flatulency, and in spas-
modic affections of the alimentary canal, especially the flatulent tht of
children.

¢. The third group consists of the substances called spices (aromata.)
These are the products of warm climates, as the Molucea or Spice
[slands, Ceylon, the West Indies, &e., and are obtained from the orders
Scitaminee, Lauracee, Ui,f.-fmur' Piperacee, Myristacee, &c. They
owe their strong and grateful odour and taste principally to an acrid
volatile oil. When :1]”11“ d to the skin, some of them (as pepper) act as
powerful acrids, and excite local inflammation. Taken internally, in
1:..al\mh~ quantities, they stimulate 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 accele-
rate the pulse, and lrl'm]tlt'i.' a febrile condition of l_amll\'. In doses of two
drachms, nutmegs have acted as narcotics,

Spices are distinguished from the last group of stimulants by their
more agreeable flavour, by their greater acridity, by their less tendency
to occasion nansea, and by their more powe wful agency in promoting the
assimilation of substances reputed difficult of digestion. ~Both groups,
however, yield condiments.

In domestic economy spices are employed, pzu‘tl\' for their agreeable
flavour, and ]mnh to promote the digestion of those kinds of food
which, experience has shown, are not by themselves easily or readily

]l:,,~ “l'\il

[n medicine they 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 qua-
ities. They are given to relieve flatulency and cramp at the stomach ;
ssist digestion in enfeebled or relaxed habits; to allay griping pains
» bowels, and to check purging in some mild forms of diarrhcea.
of them (pepper and ginger) are applied to the skin as rubefacients,
» chewed as masticatories. Pepper has been successfully employed
itermittents, cubebs in gonorrheea.  The volatile o1l of some ‘of ‘the
spices (as of cloves or allspice) is occasionally placed in the hollow of a
carious tooth to allay tooth-ache.




PHYSIOLOGICAL CLASSES OF MEDICINES. 73

On account of their acrid and heating properties, spices are objection-
able in inflammatory conditions of the alimentary canal, and in febrile
conditions of system. i

d. The fourth group includes four sub-groups formed respectively by
the solid resins, the oleo-resins, the balsams, and the fuwetid gum-resins.
As these differ not only in their chemical composition, but also to a
certain extent in their effects and uses, they will require separate
examinations. But being so closely related to each other, they could
not, with propriety, be formed into distinct groups.

a. Resins (resine).—Under this head I include elemi, mastic, and guaia-
cum, obtained respectively from the orders Burseracee, Anacardiacee,
and Rutacee. They exude either spontaneously or from incisions made
into the stems of the plants yielding them. Common resin obtained as a
residue in the distillation of the turpentines, may, in regard to its chemi-
cal and medicinal qualities, be placed in the same sub-group with the
natural resins. These bodies agree in the following properties :—They
are fusible and inflammable, and consist of resin principally combined
with a small quantity of volatile oil: they are insoluble in water, but
dissolve either completely, or nearly so, in aleohol, ether, and volatile
oils: they combine with alkalies, saturating them as weak acids. Their
local action is irritant: applied to the skin they act as rubefacients,
and when swallowed in large doses, 1!1':}11111‘[' heat of stomach, nausea,
vomiting, or even purging. Their constitutional effects are those of
stimulants.  Thus they occasion thirst, quicken the pulse, raise the
temperature of the surface, and promote the secretions, especially of the
skin and kidneys. KElemi and mastic are rarely employed in medicine:
their effects are analogous to the turpentines, but much milder. Gualacum
is used as a stimulant and sudorific.

f3. Oleo-resins (oleo-resine ; liquid resins; balsams devoid of benzoic acid;
binthinates).—These are oleo-resinous, semi-liquid, or glut 110US juices,
which flow spontaneously, or by incisions, from various vegetables, espe-
cially those belonging to the orders Coniferee, Burserace, Anacardiacee,
and Amyridacee. Their liquidity or semi-liquidity, their odour, and
most of their medicinal activity, are owing to the volatile oil which they
contain, and which may be procured from them by distillation. From
the true balsams they are distinguished by the want of 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 opobalsamumn (commonly termed Mecea balsam).
Their taste is hot and acrid. They are all local irritants, causing rube-
faction when applied to the skin; and some of them giving rise to active
‘nflammation. 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 vomit-
ing; and, sometimes, when the quantity swallowed is large, griping or
purging.

The constitntional effects are thirst, dryness of the mucous membranes,
increased frequency and fulness of pulse, and great heat of skin, fre-
quently accompanied with sweating. The oleo-resins exercise a stimu-
lant influence over the urinary organs, which is manifested by uneasiness
in the region of the kidneys, increased desire of passing the urine, heat

rer
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in the urethra, and sometimes strangury and bloody urine. Under the
influence even of small doses of the oleo-resins the urine acquires a
remarkable odour ; and when any of the turpentines have been taken,
1t is that of violets. The mucous membranes generally are stimulated,
and have their secretions diminished by the oleo-resins. We ob-
serve this not only in the case of the urino-genital mucous membrane,
but also in the membrane lining the air-passages. By the repeated use
of the oleo-resins an eruption sometimes appears on the skin. In large
doses oil of turpentine causes an affection of the nervons system, which
will be noticed hereafter.

The oleo-resins are principally employed in medicine to modify
diseases of the mucous membranes, especially that lining the urino-
genital apparatus. Thus they are employed, and with great bene-
fit, in gonorrheea, lencorrheea, gleet, and chronic catarrh of the bladder.
In chronic pulmonary catarrhs they are sometimes advantageously em-
ployed. Oil of turpentine has been used in neuralgia, against tape
worm, in puerperal peritonitis, and in other cases which will be noticed
when speaking of that substance in a subsequent part of this work.

y. Balsams (balsama naturalia : balsams containing benzoic acid).—The
term balsam was formerly applied to all liquid vegetable resins, as well
as to many pharmaceutical preparations. But to avoid confusion,
the French chemists eonfine the term balsam to vegetable substances
composed of resin and benzoic acid, with more or less volatile oil. The
objection to this is, that the substances usually and popularly known by
the name of copaiva and Mecca balsams are, therefore, excluded from
the list of balsams. Tlence most of the German chemists retain the old
acceptation of the term, and divide balsams into those which do, and
those which do not, contain this acid.

Balsams (under which term Linclude those only which contain benzoic
acid) are solid, soft, or liquid substances, according to the quantity of
volatile oil which they contain : 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 deposi-
tion of resin. By sublimation, as well as by other methods, they yield
benzoic acid.

Those employed in medicine are benzoin, styrax, tolu, Peruvian bal-
sam, and liquidambar. They are obtained from the orders Styracee,
Admyridacee, Balsamacee. They owe the principal part of their medicinal
activity to the contained benzoic acid. The liquid balsams (of styrax
and Peru) are sometimes applied to chronic indolent ulcers, to allay pain,
to improve the quality of the secreted matter (detergents), and to promote
cicatrization (epulolics or cicatrisantia). 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
expectorants, and are employed in chronic catarrhs. MM. Troussean
and Pidoux (Traité de Therapeutique, t. i. p- 467) assert, from their own
experience, that “there are few substances in the materia medica so
powerful in combating chronic pulmonary catarrhs and old laryngeal
inflammations as the balsams.” In chronic inflammation 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
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placing a little benzoin or tolu in 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.

é. Feetid or antispasmodic gum-resins (qummi-resine feetide). The gum-
resins, usually denominated feetid or antispasmodic, are asafeetida,
ammoniacum, galbanum, sagapenum, and opoponax,all of which are
obtained by incision from plants of the order Umbellifere, 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 mainly
indebted for their odour. Rubbed with wate I, they form a milky fluid
or emulsion. They are not completely soluble in pure aleohol, though
they form 1]11:1'1‘\\'i' h 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 1'{-111;!1‘]{:11n1v; 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 asafeetida become
absorbed, and may be recognised in the blood and secretions. The
fietid gum-resins have been principally, and most successfully, employed
in hysteria, flatulent colic, spasmodic asthma, chronic bronchial affec-
tions, and in uterine disorders. From their beneficial influence in the
first of these diseases, they are inferred to possess a power of specifically
affecting the nervous (the true spinal) system.

Myrrh is a gum-resin procured from a plant of the order Burseracee.
It does not possess the ‘U!llqr.u'nmht power of the fetid 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.

The fifth group includes ammonia and its salts, the empyrenmatic
oils. ]r}]:i.\']]]](rl'llﬁ, musk, and castoreum. It is termed ln Vogt (Lelrb.
d. I’!m.-'mr.-!'mfn'xr‘J volatile nervines (nervinia volatilia). All the substances
of which it is composed agree in |:1mhlun=r a primary and specific effect
on the nervous system, the energy and activity of whose functions they
exalt. \u'zsidnw to Vogt (ep. cit. 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 ene rgy- Thus, according to the
same writer, the preparations of ammonia raise the activity more than the
energy of 1]1: se functions ; the empyreumatic oils some swhat less; musk
still less; while castoreum inereases the energy of the functions princi-
pally. However, I shall hereafter show that the last-mentioned remedy
re {1]1\ possesses very little power. _

These remedies act as excitants to the organs of circulation, increas-
ing the force and frequency of the pulse, augmenting the warmth of skin,
and promoting diaphoresis. On account of the latter effect they lum‘
been termed diaphoretica calida. 'Though the particles of some of then
pass into the blood, yet the ¢ nn%ulutmlml effects cannot be regarded, ill
all cases, as the result of dbmlptum, since, in several, they occur too
speedily to admit of this conclusion. And, as these effects are not
always proportionate to the local irritation and pain produced, they
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cannot be referred to the latter. We therefore aseribe them to their
specific impressions on the nerves of the part to which they are
:lla}nli('d

The effects of the substances u:mpnxmt\' this group are very pliJ ly
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 to be frequently
repeated in order to keep up their effects. From their exciting opera-
tion they are indicated in cases of debility and sinking of the vital
powers. Thus they are employed in syncope, low fevers, cholera, &e.
On account of their specific influence over the nervous system they are
administered in various spasmodic or convulsive discases, especially in
hysteria, and also in epilepsy and chorea.

ifs The sizth group contains c:un]:lmr. the roots of serpentary, con-
trajerva, and valerian, the oil of cajuputi, &e. It corresponds with that
division of wolatile excitants called by Vogt, @therio-oleosa ; it is a less
perfect group than any of those already mentioned. To a certain extent
it agrees in its effects with the last mentioned: thus it specifically
stimulates the nervous system, increases the ;lt'li\il‘\ of the vascular
system, and produces diaphoresis. Its effects, however, are much less
powerful, are not so speedily ]mnhu ed, nor are they so fleeting. Some
of the substances of this group (for example, serpentary and :u-mr ajerva)
are serviceable in low nervous fevers; others are used in spasmodic
(Hw ases, as valerian in epilepsy.

The seventh and last group is the spirituosa of Vogt. Tt compre-
he u:]~. those substances already mentioned under the head of cerebro-
spinants, as inebriating; mnamely, alcohol, wine, and ether. Their
effects and uses will be fully described in a subsequent part of this

work.

Active principles—Volatile oil and resin are the most common con-
stituents of the foregoing groups.

1. Volatile oil(oleum volatile,vel @therewm,sen essentiale).—Volatileoil is
found in both the inorganised and organised kingdoms of nature : it is most
common in vegetables. Petrolenm and naphtha are examples of volatile
oil in the mineral kingdom. Among animal substances castoreum m:; ay
be referred to as containing it. Itis found in various parts of vegetables —
as in the cortical parts of their stems, In cinnamon and cassia ; in their
rhizomes, as in ginger and Aecorus Calamus; in the root, as in valerian
and horse-radish ; in the leaves, as in buchu, Labiate, and Myrtaces; in
buds, as in the bulbs of garlic and onions; in fruits, as the orange and
Umbellifere; and sometimes, though very rarely, in the seeds, as in the
nutmeg. From these different parts it is occasionall ly obtained by pres-
sure, blll more commonly by distillation.

The volatile oils may be solid or liquid at ordinary temperatures ;
when solid they are crystalline. They may be lighter or heavier than
vater; ther 511.' or. \';11‘_\'i1".r from 0-627 to 1'094 (Gmelin). The 'y 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 volatilised by heat; are combustible, in consequence of the
large qu: Ll.lll\ of carbon and In{hn”tn which 111(\ contain ; and are
(h(::l!l]rmul h\ chlorine, iodine, bromine, and the acids. Some of them
(as the oil of "1" entine) combine with hydrochloric acid. They are very
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slightly soluble only in water. The distilled waters of the Pharmacopia
are saturated solutions of them. If the oils be previously rubbed with
sugar they dissolve more readily in water. The mixtures or compounds
of volatile oils and sugar arve called eleosacchara. According to the
Prussian Pharmacopeia they consist of one drop of oil to a scruple of
sugar. Volatile oils dissolve readily in aleohol, ether, pyroxilic spirit,
1l uqﬂnh:l. and easily mix with the fixed oils and resins.

The volatile oils, as ordinarily met with, usually consist of two oills—
the one liguid, at ordinary temperatures (volatile oil, properly so call led ;
the t/mp!r ne of Berzelius; the Aygrusin of Bizio)—the other mlld
(stéaropténe of Bezelius ; stereusin of Bizio ; camphor of the German
chemists). When the latter predominates, the oil readily concretes in
cold weather—as the oil of anise and the oil of star-anise. The camphor
of the shops is the solid volatile oil (stéaroplene) of Camphora officinarun.

[n regard to ultimate composition the volatile oils vary. Some consist
of carbon and hydrogen only—as those of turpentine, juniper, savin,
lemon, and bergamot.  Others (_:nm;liu also oxygen—as lavender, anise,
mint, and rosemary : while a third class contain no less than five ingre-
dients; namely, carbon, hydrogen, oxygen, sulphur, and nitrogen ; as the
volatile oil of mustard. It is remarkable that all the volatile oils which
contain carbon and hydrogen only, (10 C 4- 8 H) have the same ultimate
composition ; or, at least, they consist of the same elements in the
same relative l’lti]ltll“['lh

The volatile oils undergo chemical changes when exposed to the air.
- hecome dee per ¢ oloured and thicker, absorb oxygen, and give rise

Tl
to z}'-- formation of carbonic acid and resin. The resins of turpentine and
aiva appear to be \Hlllllt‘ oxides of their respec five oils.

‘_‘. Resin (resina).—This is rarely found in the mineral kingdom, or
in animal substances; but is common in vegetables. In the latter it
( \(“!\ almost invariably, if not universally, in combination with volatile

, from which, pe ‘IHI"" it may be formed by the action of the oxygen of
ih.‘ air. It is a transparent or iummll\ opaque, hard, soft, or elastic solid ;
v.ul-rm'!. d or colourless ; lighter or heavier than water, its sp. gr. varying

-om 0°93 to 1'2 (Gmelin) ; fusible and combustible. It 15 a bad eon-
ductor of electricity, and becomes strongly negatively electrical by fric-
tion. As commonly met with it is n:lmnm but probably, if completely
deprived of volatile oil, would be inodorous. Its taste is usually more
or less acrid ; sometimes bitter, and, occasionally, is not perceptible, It
is not soluble in water, though some resins form hydrates with this
liquid. It is soluble in ether and volatile oil, and frequently more or less
<o in aleohol ; and on the addition of water to the alcoholic solution the
resin is thrown down as a white powder, which gives a milky appearance
to the fluid.

Most resins possess acid properties ; that is, they redden litmus, and
combine with alkalies and other metallic oxides. This is the case with
the two resins f]nm(' and sylvie acids) of which m:ln]:}mll\ is composed ;
as well as the resin of copaiva (copaivic acid); of guaiacum T;*ndm(lf.
acid) ; of gamboge (gambogic acid), &e. The Lmu]lmmd»« formed by
the union of resins \\11]1 alkalies, or other basic substances, are call led
resinous Soups. The sapo-guajacinus and sapo-jalapinus of 1111 Prussian
Ph: :m]'un[mm, as well as the sevon de térébinthine m(rru’.ru s soap) of
the French Codex, are soaps of this kind, and will be noticed hereafter.




78 ELEMENTS OF MATERIA MEDICA.

The resins are composed of carbon, hydrogen, and oxygen. In some
cases they appear to be oxidized essential oils, (1 0il of turpentine 4 1
oxyg-) as will be shown when speaking of turpentine and copaiva resins.
It is not improbable that the first degree of oxygenation of the volatile
oils forms resins insoluble in cold alcohol, while the most oxygenated are
soluble in this liquid.

Crass 3, Tonics.—Under the denomination of tonics are usually com-
prehended those therapeutic agents which, by continued administration
in debilitated and relaxed conditions of the body, increase gradually and
permanently the tonicity or insensible contractility of the whole sys-
tem, and thereby render the fibres tenser and stronger,and give greater firm-
ness and density to all the tissues and organs. They have received their
names from rdvoc, fone or vigour,on account of their strengthening or invigo-
rating properties ; and by some they have been termed corroborants.

Tonics produce their proper or real tonic effects in certain conditions of
the system only; that is, they do not invariably strengthen. Insome cases
they give rise to no obvious results—in others they act as irritants and sti-
mulants. In the healthy state moderate doses produce no sensible effeets,
or, perhaps, a slight excitement of the appetite merely, while large quan-
tities 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 symp-
toms. In a weak and debilitated condition of body, tonics 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 muscles, cellular tissue,&e.) become firmer, the muscular
system more powerful, and the pulse stronger, thongh not quicker. In
fact, all the functions are performed with more energy, and the patient is
capable of greater exertion.

Tonics sometimes purge, at others constipate. When dimrheea arises
from, or is kept up by, a weakened state of the intestinal tube, tonics, by
restoring strength, may produce constipation. On the other hand, when
constipation depends on a debilitated and torpid condition of this
tube—a circumstance not uncommon in females, tonics, not unfre-
quently, occasion alvine evacuations. Dr. Cullen having noticed how
frequently bitters act as laxatives and purgatives, has inserted them in
his Jist of cathartics.

Tonies are closely connected with the last-mentioned elass of medi-
cines : indeed, on many occasions, the so-called tonic substances act
really as stimulants. Thus in weak but irritable subjects just recovering
from a protracted state of fever, sulphate of quinia will frequently act
both as a local iritant and stimulant, and produce nausea, vomiting,
furred tongue, a febrile state of system, headache, &c. In fact, the two
classes (tonics and stimulants) mutually approach and gradually pass the
one into the other, and several substances may with equal propriety be
arranged under either.

Tonics are also closely related to the cerebro-spinants. Several of the
vegetable bitter tonics specifically affect the cerebro-spinal system (for
example, quassia) ; 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
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probably be referred to the specific eflects 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, that one function of the true spinal or
excito-motory system is to give tone to the muscles.

The preparations of arsenic, silver, copper, bismuth, zinc, &e., 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 noticed them as cerebro-spinants. They have been called tonics
principally for the following reason :—cinchona, the most powerful of the
vegetable tonies, 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 indica-
tion must be possessed of the same properties, and thus arsenic has been
called a tonic. But the conclusion is erroneous; it is indeed true that
cinchona and arsenic have, in common, the power of curing an ague, but
the same effect is frequently produced by many other very dissimilar
substances: for example, by bloodletting, by alcohol, and by mental
influences. If, therefore, arsenic be a tonic, so also must bloodletting,
&c. If we admit this, it follows tonics can no longer be regarded as
substances promoting strength, but merely as agents curing 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 groups, as follow :—

a. The first group includes those vegetable tonies which possess
bitterness with little or no astringency ; and which have been termed the
bitters (@mara), or sometimes the pure or simple bitters (amara pura seu
simplicia). To this group are referred quassia and simaruba, obtained
from the order Simarubacee; gentian, American calumba (Frasera),
chirayita, common centaury, and buckbean, from Gentianacee; calumba
and Pareira brava from Menispermacee; and Cefraria Islandica, from
Lichenacee. These remedies are employed to promote the appetite and
assist digestion in atonic and enfeebled conditions of the stomach; as
general tonics in feebleness and debility of the whole system, and espe-
cially of the musecles; as antiperiodies in intermittent diseases; and as
anthelmintics. Their beneficial operation in expelling intestinal worms
has been referred to their poisonous influence over these parasitical
animals, but ought ]1(‘1‘]1;1]:5 rather to be ascribed to their im]:m\'vmvut
of the condition of the alimentary canal, and to their removal of those
states which favour the production of these beings. The power which
bitters possess of retarding the acetous fermentation may, perhaps, con-
tribute to their beneficial operation in some dyspeptic cases accompanied
with acidity and flatulence. :

b. The second group comprehends those vegetable tonics which
possess considerable astringency (from the contained tannic acid) with
little or no bitterness. These are the pure astringents (astringentia
pura). In this group are contamed oak-bark and nut-galls, from
the order Cupulifere; uva ursi, from Ericacew; catechu and log-
wood, from Leguminose ; rhatany, from Polygalacee; tormentilla,
from Rosacee; the pomegranate-rind, from Myriacee; bistort, from
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Polygonacee ; and to these may be added kino. These agents are prin-
cipally remarkable for causing local contraction and corrug )
astriction) of the tissues. They contract and give greater density to
muscular fibres ; diminish the calibre of the blood-vessels and exh ents
and thereby check hwmorrhage (whence their denomination of styptics),
and diminish secretion and exhalation when applied to mucous membranes
or other secreting surfaces. In the mouth I]w‘\' give rise to a peculiar
sensation of roughness and stypticity. Some writers haye ascribed these
efiects to a physical br chemical agency. Thus Dr. Cullen places
astringents among substances acting on the simple solids, though, in
another part of his treatise, he admits that they act on the living, as well
as on the simple solids. The late Dr. Adair Crawford (dn Experimental
Inguiry into the Effects of Tonics, &c., 1816) ascribed the efiects of both
astringents and bitters to their influence in promoting the cohesion of the
animal fibre. He immersed some pieces of intestines, of skin, &ec., in
various bitter and astringent infusions, while others were placed in water,
merely as a standard; and he then observed the comparative weight
1'1»:11111.1»11 to break them, from which he inferred the relative st:
different tonics. But this mode of reasoning naturally leads to erroneous
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 mechanical or chemical alteration, but in some
change in the state of vital powers; and, therefore, the agents which
counteract it, must have some other than a mere physical action.
Moreover, the results obtained by Dr. Crawford depended probably on
the different degrees of antiseptic power possessed by the subst
employed. Astringents produce 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 same therapeutic indications
as the bitter tonics. Thus they have the power of preventing the
occurrence of a paroxysm of intermitient fever, and in cases of debility
are often useful, independently of their power of checking debili-
tating discharges. But this group is principally employed for its local

effects; to obviate relaxation of fibres and tissues, and to prevent or
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check excessive discharges.

¢. The third group contains those vegetable tonics which possess
both bitterness and astringency in an eminent degree ; it may, therefore,
be denominated astringent bitters. It includes cinchona bark, from Cin-
chonacee ; spigelia, from Spigeliacee; elm-bark, from Ulmacee; and
willow-bark, from Salicaceee. 1t combines the effects of both bitters and
astringents, and is by far the most important group of the class, since it
coniains cinchona bark, the most powerful of the vegetable tonies.

d. The fourth group contains the aromatic bitters, which possess
bitterness, with an aromatic flavour (derived from the presence of volatile
oil), and, in some cases, astringency likewise. This group contains
wormwood and elecampane, from the order Composii@ ; cascarilla, from
Euphorbiacee ; angustura bark, from Rulace ; and hops, from Urticacee.
They possess the combined properties of aromatics and bitter tonics, and
are, therefore, useful where these are indicated.

e. The fifth group contains the acid tonics; namely, the mineral

h, perhaps, may be added alum. These, taken in the

acids, to whi
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dilute state, allay thirst, promote the appetite and digestive process, and
augment the secretion of urine. By continued use, they reduce the heat
of the body, diminish the fulness and quickness, but increase the firmness
of the pulse, check the cutancous and pulmonary exhalation and seere-
tion, and heighten the general tonicity of all the fibres and organic
tissues., If their employment be continued for too long a period, the
digestive functions become much disturbed, chronic inflammation of the
mucous lining of the alimentary canal is set up, accompanied with wasting
and disorder of the whole system. They are employed as cooling and
temperant means in fevers, especially of the hectic kind, and likewise as
tonics. They are useful adjunets to some of the bitter infusions.

J- The sizth group includes the metallic tonics, and consists princi-
pally of the preparations of iron. These combine tonic and stimulant
properties, and will be noticed hereafter.

Active principles—The substances contained in the vegetable tonics,
and on which their activity depends, are alkaloids, crystalline sub-
stances analogous to the alkaloids, tannic and gallic acids, and ex-
tractive.

1. Tonic alkaloids.—These are quinia, cinchonia, and aricina: their
properties will be examined hereafter.

2. The erystalline substances analogous to vegetable alkalies found in
the vegetable tonies, and which possess medicinal activity, are salicine,
gentianine, quassine, &e. These are too imperfectly known to permit
any general account to be given of them.

3. Tannic acid (acidum tannicum).—As this substance is employed in
medicine, it will be deseribed in a subsequent part of this work. It will
be sufficient, therefore, here to state that its presence in the astringent
tonics is shown by the whitish, or yvellowish white precipitate, (fanno-
gelatin) which infusions of these substances form with a solution of
isinglass, and by the blue or green precipitate (pertannate of iron) which
they give on the addition of a perferruginous salt. The following
astringents produce a bluish black precipitate with the persalts of
iron: bistort, oak-bark, nutgalls, logwood, pomegranate-rind, red rose
leaves, and uva wrsi. The persalts of iron give rise to a green preci-
pitate with the barks of cinchona, willow, elin, and cinnamom, with
catechu, kino, tormentilla, rhatany, and wormwood. Tannic acid
usually causes precipitates (fannates) with the vegetable alkalies.

1. Gallic acid (acidum gallicum).—The properties of this acid are very
similar to those of tannic acid. From this circumstance, as well as from
the fact that gallic acid is easily produced by the action of air on tannic
acid, it is difficult to prove whether certain vegetable substances contain
both these acids, or only tannic acid. Gallic acid agrees with tannie
acid in producing a deep blue colour with the persalts of irom, but it
does not precipitate gelatine or the vegetable alkalies. Though obtained -
from several vegetables, yet it lat'nlullnl‘\ either does not exist in many of
them, oris present in very small quantities only: it is to be regarded, in most
cases, as a product rather than an educt. Thus, though nutgalls yield
one-fifth of their weight of gallic acid, Pelouze thinks that, originally,
they contain none of it, but that what is procured is obtained by the
action of atmospheric air on the tannic acid. Taken internally, in small
doses, gallic acid causes no inconvenience. It was once given in the dose
of from 15 to 30 grains, against the Tenia Solium, but without any

G
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benefit. Swallowed to the extent of 24 grains, it gave rise to a sweetish
taste and a slight feeling of internal heat, but no other symptom.—(Dict.
des Drogues.)

Eaxtractive.—Some of the vegetable tonics are said to owe their
bitterness and medicinal activity to a principle to which the terms
materia hermaphrodita, materia saponacea, and ewtractive matter, have
been applied. It is described as being of a brown colour, soluble in
water and alcohol, insoluble in ether, and becoming insoluble in water
by long-continued boiling and by exposure to light and air. That a
substance, or mixture of substances, possessed of these properties, may
be obtained from various plants, cannot be doubted, but it is not probable
that chemists have yet succeeded in obtaining a proximate principle to
which the term extractive can with propriety apply. What has hitherto
been procured is a mixture or compound of several principles, such as
vegetable acids and their combinations with potash and lime, colouring
matier, sugar, gum (rendered soluble in aleohol by its combination with
other substances), vegetable bases, &c.

Crass 4.—EwmoLLiENTs.—The substances called emollients diminish
the tonicity or insensible contractility of the living tissues to which they
are .111}1]11\11. and thereby occasion local relaxation and weakness. They
have an operation diametrically opposite to tonics,—especially to those
which are astringent. They relax, soften, and swell the tissues, and ren-
der them more flexible. Applied to inflamed parts they diminish heat,
tension, and pain, and oftentimes assist in producing the resolution of the
disease ; and when the inflammation is too violent, or too far advanced,
for this to be effected, they are useful by promoting suppuration. They
have a relaxing effect on the muscular fibre, and are, therefore, em-
ployed 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, ]m:(luu relaxation, it becomes a ques-
tion whether they operate by overcoming the cohesion of the molecules,
or by modifying ‘the vital properties. Most writers have regarded them
as mechanical agents, and explain their influence just as llu\ would the
action of warm water, or 1111 on mmgmnw substances—le .11||{ , for exam-
ple. But we should always be cautious in applying physical explana-
tions to vital phenomena ; and in the present instance this is particularly
necessary. That emollients act on physical prineiples on inorganised
parts of the body (the cuticle, for example) cannot be doubted, though we
cannot admit this (rxlallm.xtmn in reference to living parts. ( old water
diminishes the cohesion of dead parts, and renders softer and more flexi-
ble, but it has not the same effect on living tissues. Moreover, Dr. A.
Crawford (ep. cit.) ascertained that some medicinal agents diminish the
cohesion of dead animal tissues, and have an opposite effect on the living
tissues.

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 ascribed
by Barbier (Traité Elémentaire de Maticre M{ f!zudc), to their absorption
and local action on all the fibres of the body. This statement, however,
is unsupported by fact in the case of gum, starch, sugar, gelatine, albu-
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men, and other principles, though it may hold good to a certain extent
with respect to the oils.

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 substances capable of acting injuriously. When used for these
purposes they are denominated demulcents (demulcentia, from demulceo,
fo mitigate or soften). Thus we administer them when acrid poisons
have been swallowed. They are applied externally in the form of
local baths, poultices, fomentations, &ec. both as emollients and de-
mulcents, in local inflammations, painful ulcers, &c¢. In irritation,
inflammation, and ulceration of the alimentary canal, (as in gastritis,
enteritis, diarrhcea, dysentery, &c.) they are taken either by the
mouth, or in the form of clyster. In catarrh, peripneumony, and pul-
monic 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
on the nerves distributed to the fauces, they probably affect the bron-
chial membrane and pulmonic structure by a reflex action. In affections
of the urinary passages, as ardor urina, emollients (especially aqueous
fluids) are very serviceable.

Emollients may be arranged in the following groups :—

a. The first group contains water, the principal and most important
substance of the class. In order, however, that it may act as an emol-
lient, it must have a certain temperature ; for neither very cold nor
boiling water has any emollient effect. Dr. Cullen fixes 62°F. as the
lowest temperature at which this fluid ean be emollient ; and observes,
that the greater its warmth the greater will be its emollient power, pro-
vided that pain or scalding be not produced. Aqueous vapour is for two
reasons more emollient than liquid water : in the first place it penetrates
the organic tissues more powerfully ; and, secondly, a greater degree of
heat can be applied by it than by liquid water. Dr. Cullen was doubtful
whether advantage could be gained by any addition made to water.

b. The second group contains the mucilaginous emollients. This
group has been subdivided into the pure mucilaginous emollients (as gum
arabic, tragacanth, mallow, marshmallow, &c.), the sweets (as figs), the
bitters (as Cetraria islandica, coltsfoot, and sarsaparilla), and the oily (as
linseed, sweet almonds, poppy seeds, &ec.)

¢. The third group embraces the farinaceous or amylaceous emollients ;
as wheaten flour, oatmeal, barley, arrow-root, sago, tapioca, ordinary
starch, &ec.

d. The fourth group consists of the saccharine emollients ; as ordinary
sugar, honey, liquorice, &e.

e. The fifth group includes the waay, fatty, and oily emollients ; such
as the animal fats, &e. (as lard, mutton suet, butter, wax, and spermaceti),
and the vegetable oils (as olive, almond, sesami, palm, poppy, linseed,
&e.)

J- The sizth group contains the albuminous emollients ; as the white
and yelk of eggs, and milk. Saliva and gastric juice are employed on
the continent for medical purposes.

g- The seventh group comprehends the gelatinous emollients; as
gelatine in its pure form, isinglass, hartshorn shavings, &c.

Crass 5, REPRIGERANTS oR TEMPERANTS.—Under this head are in-
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cluded those medicinal agents which diminish the temperature of the
body when preternaturally increased. 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. Its agency i1s obvious: it abstracts heat,
and thereby lowers the intensity of the vital movements, diminishes vas-
cular action, and reduces the calorific functions. 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 dimi-
nishing the ordinary or healthy temperature, and to these the term refiri-
gerant (or femperant) is usually applied. How they act is not com-
pletely understood. Dr. Murray thought they furnished oxygen to the
system, and in that way prevented so large a quantity of it being con-
sumed in the process of respiration,—an explanation borne out by the
observations of Mr. Spalding and Dr. Fyfe, that vegetable diet reduces
the consumption of oxygen gas in respiration.

Refrigerants may be arranged in the following groups :(—

a. The first group contains the mineral and vegetable (sulphuric, hy-
drochlorie, acetic, citric, tartaric, &ec.) acids, as well as the acid- or super-
salts (alum and bitartrate of potash).

b. The second group includes certain neutral salts; namely, the nitrate
and chlorate of potash.

¢. The third group comprehends certain fruits (as oranges, lemons,
mulberries, tamarinds, prunes, fruit of the dog-rose, &c.), and herbs (as
wood sorrel, common sorrel, lettuce, &e.)

d. The fourth group comprises the animal refrigerants ; as butter-milk
(lac ebutyratum), and acid whey (serum lactus acidum).

Crass 6, Evacuants.—These are medicinal agents which provoke a
discharge by some emunctory. They are termed vifo-secerning agents
by the late Dr. Nuttall (Lancet, vol. ix. for 1825-26, p. 578); and vital
agents which operate on the secerning system, by Dr. A. T. Thomson
(Blements of Materic Medica and Therapeutics.)

Evacuants act by the skin (diaphoreties or sudorifics) ; by the mucous
membranes (errhines, expectorants, emetics, cathartics, emmenagogues) ;
by the glands (diuretics, sialogogues).

1. Diaphoretics or Sudorifics.—Therapeutic agents, which promote
the cutaneous transpiration, are called either diaphoretics or sudorifics.
When the insensible perspiration is increased, they are termed diapho-
retics (diaphoretica, from diagopéw, fo transpire): when sensible perspira-
tion or sweat is augmented, they are called sudorifics (sudorifica, from
sudor, sweat, and facio, I make.) But most modemn physiologists regard
the insensible perspiration and the sweat as productions of the same set
of vessels, and as differing only in their physical form: the one existing
as a vapour, the other as aliquid. In fact it is supposed that if the
cutaneous transpiration be moderate, it is converted into vapour as fast
as it is formed, and hence is termed the insensible perspiration. If,
however, it be exhaled more quickly than the atmosphere can take it up,
an acewmulation is the result, and it appears on the skin in the form of
drops, called sweat. Adelon (Physiologie, tom. iii. p. 517, ed. 2nde),
however, states that sweat contains less carbonie acid, and more salts,
than the insensible perspiration; but the correctness of this assertion is
very questionable, on account of the difficulty of obtaining the insensible
perspiration for comparison, and, perhaps, from its properties varying at
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different times. Tt is highly probable that sweat differs from the insen-
sible perspiration only in its physical form; and, assuming this view to
be correct, we easily perceive that sweating may be induced in two ways;
first, by increasing the cutaneous transpiration; secondly, by altering the
hygrometric state of the air, so as to render this fluid less capable o.
holding watery vapour in solution. Hence sudorifics and diaphoretics
are not essentially different : the former are generally regarded as being
more powerful than the latter, or as being the same substances exhibited
in larger doses. This statement, however, is not absolutely correct, inas-
much as a diaphoretic may act as a sudorific merely from a change in
the hygrometric state of the air. ;

The most powerful means of exciting the cutancous exhalation are,—
the external application of heat, and the copious use of diluents. A
variety of solid substances have been used as media for the application
of heat; as hot sand, bran, ashes, earth, plaster, saline mud, dung,
refuse of the grape, &c.

The hot sand bath (arena calida) is a very old remedy. Celsus (lib. i.
cap. 17), Dioscorides, and Galen, speak of it. It is a powerful
excitant, reddening the skin, and producing copious perspiration.
Schwilgue (Traité de Matiére Médicale) states that it is used in the mari-
time departments of the south of France. The saline mud found on the
sea-shore has been employed in very hot weather, as a bath, by the inha-
bitants of Crimea, and especially by the Tartars, against hypochondriasis,
scurvy, scrofula, &e. It increases the heat of the body, and excites
sweat—(Bull. des Sc. Méd. de Ferussac, xiii. 179). Hot dung is some-
times used in France, as a kind of bath, against rheumatism, and by the
Poles against N}}nhﬂix‘. The husk of the grape and the refuse of the olive,
from which the oil has been drawn, undergo fermentation, and in this
state have been successfully (‘”I‘illir‘\l'il in France against acute rheuma-
tism (Dict. de Mat. Méd.: art. Bein). Water in a liquid form, or in the
state of vapour and dry air, are also used as media for the application of
heat. Friction, warm clothing, exercise, and cold affusion, are among
the numerous means that may have been resorted to to produce diapho-
resis. Most of the medicinal agents administered for the same purpose
are stimulants, and, therefore, the constitutional effects (such as excite-
ment of the vascular system, &c.) of the two classes are the same. But
the excitement of the system, and the production of sweating, are not
alwavs in the same ratio: and it must be admitted that the sudorific
effects of the compound powder of ipecacuanha and of the antimonial
preparations, considerably exceed their stimulant effects on the system
generally.

The agents or means employed to produce diaphoresis are various and
even opposite. In febrile complaints, when the skin is hot and dry, the
best diaphoretics are cooling drinks, acids, and emollients. Dut in
other discases, when the skin is cold and dry, and there is great prostra-.
tion of strength, unaccompanied with any local inflammation, diffusible
stimulants (as ammonia) are the best sudorifics. In both of these in-
stances the agents employed are relative ; that is, they remove or obviate
canses which impede diaphoresis. As the substances usually deno-
minated diaphoretics or sudorifies frequently fail to act as such, that is,
to increase perspiration, some writers have been led to doubt the exist-
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ence of any distinct class of agents of this kind. But on the same
ground the existence of several other well-established groups or classes
of medicines might be denied.

I ought perhaps here to state that, by the term diaphoretic, or sudo-
rific, I mean a substance which increases the organic or vital action of
the cutaneous exhalents. This explanation is necessary, since Dr.
Edwards (De PInfluence des Agens Physiques sur la Vie, Paris, 1824)
has shewn that cutaneous transpiration is effected in two ways ; namely,
by a physical action or evaporation, and by an organic action or
transudation. 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 influenced by the hygrometric states of the swrrounding air,
by its motion or stillness, by its pressure, and by its temperature.. Thus
dryness, agitation, and diminution of the weight of the air, inerease it.
Transudation,or the organic action of transpiration, being a vital process,
depends essentially on causes inherent in the animal economy, although
it may be influenced to a certain extent by external agents. Thus
elevating the temperature of the swrrounding 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,

The vital activity of the cutaneous exhalents may be promoted in one
or both of two ways,—Dby increasing the force of the general circulation,
or by exciting the cutaneous vessels. Ammonia, violent exercise, and
alcohol, operate by increasing vascular action generally, while heat
and friction act by exciting the cutaneous vessels. Certain medi-
cinal agents, when swallowed, have been supposed to act as diapho-
retics, by entering the blood-vessels, and stimulating the cutaneous vessels
by local contact.

The operation of diaphoretics is promoted by the exhibition of large
quantities of warm mild diluents, and by keeping the skin warm.
Moreover, these agents are more effective when given at bed-time,
since there appears to be a greater disposition to sweating during sleep
than in the waking state. The exhibition of diuretics and purgatives
should be avoided, as they check sweating. The older writers explained
the occasional beneficial effects of sudorifies by supposing that some
peculiar morbific matter was expelled from the system, the retention of
which had produced the disease; and hence sudorifics were enumerated
among the Alexipharmaca and Alexiteria. But though cold, applied to
the skin, may occasion disorder in some internal organ, it 1s more
consonant with sound physiology to ascribe the internal affection to a
metastasis of vital action, than to the retention of any suppositious
morbific matter; for although cold diminishes the vital or organic
action of the skin (fransudation) yet it does not prevent the Physical
action (evaporation).

Sudorifics are employed in a great variety of cases,—as catarrhal and
rheumatic aflections, febrile disorders, chronic diseases of the skin,
&c. They are mostly indicated when the cutaneous transpiration
has been suddenly checked, and some internal part (as the bronchial
membrane) has become affected; also in diseases which usually or
frequently terminate by sweating, as fevers.

2. Errhines (errhina, from év, in, and piv, the nose) are medicines
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which produce an increased discharge of nasal mucus. When they
excite sneezing they are called sfernutalories (sternutatoria) or ptarmics
(from wraipw, I sneeze).

Most foreign matters applied to the pituitary membrane promote the
secretion of nasal mucus. Sugar and the labiate plants operate mildly ;
cuphorbium and white hellebore with great violence. Some kinds of
snuff’: will, in persons unaccustomed to their use, affect the general
system, giving rise to nausea, giddiness, great depression of muscular
power, and slight disorder of the mental functions—effects which I have
personally experienced on two or three occasions. The continued
employment of snuff’ injures the sense of smell and alters the tone of the
voice. In syphilitic affections of the nose, and where there is a disposi-
tion to nasal polypus, the continued use of errhines may perhaps be
injurious. Farhines have been principally employed to relieve chronic
affections of the eyes, face, and brain; for example, chronic ophthalnia,
amaurosis, headache, &c. They can only be useful on the principle of
counter-irritation.

Schwilgué enumerates the following purposes for which sneezing is
excited : to excite respiration when this function is suspended ; to pro-
mote the expulsion of foreign bodies accidentally introduced 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 mucus, and of tears; to favour the excretion of mucus collected
in the nasal sinuses ; to rouse the action of the l_‘lli't‘l'}lfl].ull, 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 con-
cussion ocecasioned by sneezing is mot always free from dangerous
results, especially in plethoric habits, and persons disposed to apoplexy,
or affected with hernia, prolapsus of the uterns, &ec.

3. Sialogogues (sialogoga, or sialagoga, from giakey, the saliva, and
tyw, to convey or drive oul) are medicines which excite the salivary
discharge. They are of two kinds, local and remote.

a. Local sialogogues.—These are sialogogues which are applied to the
mouth. When used in a soft or solid state they are called masticalo-
ries (masticatoria, from mastico, to eat or chew). 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,
pellitory of Spain, and ginger, possess this property in an eminent
degree.

[n almost all parts of the world masticatories are more or less
used. Inthe East Indies betel-nuts (the seeds of Areca Catechu) are
chewed, with quick lime and the betel-leaf (the leaf of Piper Betel).
The Indians have a notion that these substances fasten the teeth, clean
the gums, and cool the mouth (dinslie’s Materia Indica). 1In this country
the masticatory commonly employed by sailors 1s tobacco.

As the saliva is generally swallowed, masticatories do mot confine
their action to the mouth, but excite likewise the stomach. Peron
(Voyage auw Terres Australes) was convinced that he preserved his
health, during a long and difficult voyage, by the habitual use of the
betel; while his companions, who did not use it, died mostly of dysentery.
For habitual use, and as mere sialogogues, mucilaginous and emollient
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masticatories might be resorted to, but we find that acrids of various
kinds have always been preferred. Masticatories, as therapeutic agents,
have been principally used either as topical applications, in affections of
the gums, tongue, tonsils, salivary glands, &e., or as counter-irritants in
complaints of neighbouring organs, as in ear-ache, rheumatism of the
pericranium, affections of the nose, &e. The stronger masticatories, as
mustard and horse-radish, excite an increased discharge of nasal mucus
and tears, as well as of saliva and mucus of the mouth.

B. Remote sialogogues.—Several substances have had the reputation of
p oducing salivation or ptyalism by internal use. Of these, the pre-
parations of mercury are the only ones on which much reliance can be
placed, and even they sometimes disappoint us. The preparations of
gold, of antimony, and of iodine, occasionally have this effect. The
continued use of the hydrocyanic or nitric acid has, in several instances,
produced salivation. In poisoning by foxglove this has been observed.
Lastly, nauseants increase the secretion of saliva.

Mercurials are given in certain diseases to excite ptyalism, and in some
rases it is necessary to keep up this effect 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.

4. Eapectorants (expectorantia) are agents which promote the expul-
sion of mucus and other secreted or exhaled fluids from the bronchia,
trachea, and larynx 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 circumstance the balance between the two processes
of production and removal is destroyed, and an accumulation of mucus
takes place, nature endeavours to get rid of it by coughing. Hence some
have applied the term expectorant to irritating substances (as chlorine
gas, the vapour of acetic or of benzoie acid, &e.), which, when inhaled,
produce coughing. “We provoke cough,” says Schwilgué (7raité de
Matiére Meédicale, tom. ii. p. 296), “to favour the expulsion of foreign
bodies introduced from without into the aerian tube, and especially of
liquids; we have recourse to it to favour the expectoration of mucus,
of mucosities, of membraniform concretions, and of pus, which have
accumulated in the aerian passages, whenever the local irritation is not
sufficiently great.”

It has been thought by some that the mucus secreted may be too
tough and viscid to admit of its being easily brought up by coughing, and
the term expectorant has been applied to those medicines which have
been supposed to render it thinner and less viscid. But as Mr. Moore
(dn Essay on the Muteria Medica, 1792) has justly observed, thick
phlegm is sometimes more easily expectorated than thin: and if this
were not the case, we have no specific means of rendering the phlegm
either thicker or thinner. Frequently the term expectorant is applied to
substances supposed to increase or promote the secretion of bronchial
mucus, 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, which, when taken internally, are
supposed to affect the aerian membrane in a specific manner, and are
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beneficially employed in chronie catarths. Such are the balsams, the
oleo-resins, the feetid guns, squills, &e. Many of the substances which
give relief in chronic pulmonary complaints do not promote, but check,
the secretion of bronchial mucus: as the sulphate of zine,—to
which Begin (Treité de Thérap. t. ii. p. 561) adds the balsams. Yet
these agents are usually classed with expectorants. Dr. Paris (Phar-
macologia) makes one class of expectorants to consist of “ medicines
which diminish the inordinate flow of fluid mm the lungs, and render
the expectoration of the remainder more e asy.

Most of the substances usually denominated expectorants possess sti-
mulant properties. Some of them become absorbed and act on the bron-
chial membrane by local contact. They are principally employed in
chronic catarrhs.

5. Emetics (emetica, from épéw, I vomit,) are medicinal agents used for
the purpose of provoking vomiting. They are sometimes called vomits
(romitoria.)

Usually within twenty or thirty minutes after taking an emetic, a gene-
ral feeling of uneasiness and of nausea comes on. The pulse becomes
small, feeble, and irregular ; the face and lips grow pale, a sensation of
relaxation and coldness of the whole system is experienced, the saliva
flows copiously from the mouth, the eyes lose their lustre, and the whole
countenance appears dejected. These symptoms, which constitute the
first stage of vomiting, continue for a variable period, and are followed by
the ejection of the contents of the stomach. As soon as actual vomiting
commences, the general phenomena are altered: the pulse becomes fre-
quent and full, I}n' temperature of the body increases, and a sweat breaks
out on the face and other parts of the ]u-:l\. During the act of vomiting,
in consequence of the pressure made on the abdominal aorta, and lln'
interruption to the circulation through the lungs, from the impeded
respiration, the blood returns with difficulty from the head, llu' face
swells and becomes coloured, the conjunctiva is turgid and red, the
jugular veins are gorged, and tears burst from the eyes. The violent
straining is often attended with pain in the head and eyes, and with the
mmhmt Ty t_'\[ﬂl]\l(lll of the urine and faeces. The matters vomited vary
according to circumstances ; they may ((l]l‘-l-t of the alimentary and
other substances contained in the stomach previous to the exhibition of
the emetic; of the fluids collected by the action of the emetic; and,
lastly, of the emetic itself. Sometimes striz 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 consequences. A case of this kind is alluded to by -
Dr. Paris (Pharmacologia) in which an emetic was imprudently given 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, uterine
or pulmonary haemorrhages, hernia, abortion, suffocation, prolapsus of the
uterus, rupture of the abdominal muscles, &c.
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The intensity and duration of the different stages of vomiting have no
necessary relation to each other. Thus the sulphates of zinc and copper
excite speedy vomiting, with but little 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.

The causes of vomiting are various. One is, suddenly distending the
stomach with warm water or demulcent liquids. In cases of corrosive or
irritant poisoning, we adopt this method of exciting or promoting yomit-
ing in preference to the use of acrid substances. Another method of
provoking vomiting is tickling the fauces with the finger or a feather:
this has been shewn by Dr. M. Hall to be a beautiful instance of reflex
action. We adopt this plan in cases of poisoning until the ordinary
emetics can be procured,—also in dyspepsia and cardialgia, arising
from the presence of undigested food in the stomach. Acrids and irri-
tants of all kinds likewise excite vomiting when swallowed. Thus
gamboge, mustard, common salt, euphorbium, the mineral acids, &c.,
have this effect when taken in large or poisonous doses. Most of these,
however, are dangerous agents, and, with the exception of mustard and
common salt, are not given as emetics. The last-mentioned substances
are administered to excite vomiting in cases of narcotic poisoning, in
malignant cholera, &c. But there are certain irritants (such as tartar-
emetic and iIll.’L'ill.'l!ELllhilJ which seem to have some specific power of
provoking vomiting, since they produce this effect when applied to any
part of the body, or when injected into the veins. These are the agents
to which the term emetic is more usually applied.

Besides the above, there are many other causes of vomiting, such as
acute pain, injuries of the brain, calculi in the kidneys, disagrecable
odours, the sight of disgusting objects, whirling, sailing, or swing-
ing, &c.

The irritation produced by the exhibition of emetics gives rise to an
increased secretion from the mucous follicles of the stomach and duode-
num; as is apparently shewn by the thick, filamentous, and viscid
matters frequently ejected. We infer, also, that the action of the exhal-
ing vessels must be increased, inasmuch as persons who have taken only
a few spoonfuls of emetic liquids sometimes bring up a very conside-
rable quantity of water. Darwin mentions a man who vomited six
pints of liquid, although he had only swallowed one. Bile is fre-
quently 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 time the vomiting continues. It is gene-
rally supposed that emetics promote the secretion of bile and of pan-
creatic juice.

6. Carthartics or Purgatives.—These are medicinal agents which ex-
cite alvine evacuations. They doso by increasing the peristaltic motion
of the alimentary canal, and by promoting secretion and exhalation from
the mucous lining. It has been supposed that some of them stimulate
the muscular coat of the intestine, without increasing the secretions,—
and, vice versd, that others stimulate the mucous follicles and exhaling
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vessels, thereby occasioning a copious evacuation by stool, without
much increase of peristaltic motion. But all purgatives act in both
ways, though sometimes very unequally so:—some affecting the peri-
staltic motion principally,—others, the seeretions and exhalations. Those
that excite watery discharges are called hydragogues; as elaterium,
gamboge, and jalap. Certain purgatives do not equally affect all por-
tions of the canal. Thus colocynth, gamboge, black hellebore, and
aloes, principally influence the large intestine. The acrid purgatives
promote the secretion of bile and of pancreatic fluid, by the irritation
they produce at the termination of the ductus choledochus.

Most if not all cathartics are local irritants, and, in some instances,
the purgative operation seems to depend solely on this, as in the case of
gamboge. DBut several others have, in addition, a specific influence over
the alimentary canal, shewn by the fact that they purge even when
applied to wounds or injected into the veins ; as in the case of castor oil,
senna, hellebore, &c.

Several purgatives become absorbed. Thus the particles of gamboge,
rhubarb, sulphate of potash, and oil of turpentine, have been detected in
the blood :—senna, rhubarb, and jalap, have communicated purgative
qualities to the milk :—lastly, cassia pulp, rhubarb, senna, and gamboge,
have been recognised in the urine.

Cathartics may be arranged in groups, as follow :—

a. The first group contains the mild cathartics, denominated lazatives
or lenitives; viz. manna, cassia pulp, tamarinds, prunes, honey, bitartrate
of potash, and the fixed oils (as castor, almond, and olive oils). These
very gently evacuate the contents of the intestinal canal, and usually
without causing any obvious irritation, or affecting the general system.
Manna, however, is apt to occasion flatulence and griping. Laxatives
are employed in any cases where we wish to evacuate the bowels with
the least possible irritation, as in children and pregnant women, in per-
sons aflicted with inflammation of any of the abdominal or pelvic viscera,
with hernia, prolapsus of the womb or rectum, piles, or stricture of the
rectum ; and after surgical operations about the abdomen and pelvis.

b. The second group is composed of the saline or antiphlogistic purga-
tives, such as the sulphates of soda, potash, and magnesia. They
increase the peristaltic motion of the alimentary canal, and augment the
effusion of fluids by the exhalents 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 con-
ditions, &c.

c. The third group includes the milder acrid purgatives, such as senna,
rhubarb, and aloes. These are more active substances than any of those
mentioned in the preceding groups. They are acrids and stimulants,
but their local action is not sufficiently violent to cause inflammation.
Senna is employed where we want an active though not very acrid or
irritant purgative. Rhubarb is administered in relaxed and debilitated
conditions of the alimentary canal. Aloes is used in torpid conditions of
the large intestines, and in affections of the head. It is objectionable in
piles and diseases of the rectum.

d. The fourth group comprehends the strong acrid or drastic purga-
tives; such as jalap, scammony, black hellebore, gamboge, croton oil,
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colocynth, and elaterium. These, when swallowed in large doses, act as
ﬂ(‘.‘f’i(lv]mi.\‘l}ll.\" They are employed as purgatives in torpid conditions of
the bowels; as hydragogues in dropsical affections, and as counter-
irritants in affections of the brain. They are objectionable remedies in
inflammatory and irritable conditions of the alimentary canal.

e. The fifth group contains the mercurial purgatives; as the hydrar-
gyrum cum creta, the pilula hydrargyri, and calomel. 'We employ these
as alterative purgatives, and to promote the hepatic functions. As
they are uncertain in their operation, they are usually combined with,
or followed by, other purgatives.

7. Cholagogues.—These are medicines which increase the evacuation
of bile. Itis ]:1‘::]:.‘1]1]1.‘ that most, if not all, drastic ]nn':_'::ili\'t'.\: merease the
secretion and excretion both of bile and pancreatic juice, by irritating the
opening of the ductus choledochus in the duodenum, just as certain sub-
stances taken into the mouth provoke an increased discharge of saliva
];_\' irritating the mouths of the .‘S:l]i\':Ll'_\' ducts. Graaf {qlttll('!] }I'\' Barbier,
Traite Elément. de Mat. Meéd, tom. ini. p. 125, ed. 2nde) 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 Ijl[i['(_' will be observed
flowing into the duodenum.

When we consider the peculiarities attending the hepatie cireulation,
and that all the remedial agents whose particles are absorbed have to
pass through the portal vein,—the vein by whose branches the bile is
seereted,—our astonishment is great that this secretion is not more fre-

Fic. 28. quently affected by the various me-
- dicinal agents put into the stomach.
I have already mentioned (p. 15)
the different substances which have
been detected in the blood of either
the portal vein, or of veins (splenic
and mesenteric) opening into it. The
branches of this vein which ramify
between the lobules of which the
liver is principally made up, are de-
nominated by Mr. Kiermnan (Philos.
Trans. for 1833) inlerlobular veins:
their minuter ramifications within
the lobules are called lodular venous
Representing the interlobular branches of the Pk‘fu‘ﬂ&,\.’ and I.hr:&t' .-][lsl m“(w“hu'l
portal vein, the lobular venous plexuses, towards the centre with the intralo-
and the intralobular branches of the he- bular ramules of the hepatic veins.
patic veins of three lobules,

aaa. The interlobular veins contained in the spaces.

bbb, The interlobular veins which occupy the fissures, and which, with the veinsin
the spaces, form venous circles around the lobules. This is the appearance which the
venous circles present when examined with a common magnifying olass: they are
however, ﬁn’tl]m] by numerous, and not by single, branches, as '}-l-pf-t-;,-],l'l.[j b oo

¢ ¢ c. The lobular venous plexuses, the branches of which, communicating with each
other by intermediate vessels, terminate in the intralobular veins. The circular and
ovoid spaces, seen between the branches of the plexuses, are occupied by portions of
the biliary plexuses, constituting the acini of Malpighi. =

ddd. The intralobular branches of the hepatic veins, in which the vessels of the
]IIPXUSCS terminate,
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The intralobular veins open into the sublobular veins around which the

Fic. 29, lobules are arranged, and when a longi-
tudinal section is made, these lobules
present a foliated appearance. The sub-
lobular veins unite into larger branches,
called hepatico-venous trunks.

Fic. 29.

aa. Sublobular hepatic veins.

bb. Longitudinal seetion of lobules.

ce. Basis of the lobules resting on the sublo-
bular veins.

d. External or capsular surfaces of the lo-
bules.

ee. Intralobular veins.

f. Projecting processes of the lobules.

g- Mouths of intralobular veins opening into
the sublobular vein.

Such, then, is the course taken by
medicinal agents in order to reach the
hepatic vein, and by this the vena cava.
Now the lobular plexuses of the portal
A longitudinal section of sublobular- vein are aCt:_'t}IIlI!il'l!i}'ll IJ\ ducts to S

hepatic veins, with lobules ar. 8way the bile as it is secreted.

ranged around them.

Fia. 30. Fia. 30,

a. Two lobules.

bbb, Interlobular ducts.

cce. The interlobular cellular tissue,

dd. The |'xt|'|'ll.'t] rmr[[nn.-a of the lllirlllur
biliary plexuses injected.

ee. The intralobular branches of the
hepatic vein.

Jf. The uninjected central portions of
the lobules.

But notwithstanding the many sub-
Represents the intralobular ducts entering Stances which must ramify through

the lobules, and Jorming the lobular bi- the veins of the hiver, tl]l]_\' three or

liary plexuses. four have, in modern times, been
supposed to exercise any specific influence in promoting the biliary
secretion: these are mercurials, aloes, and thubarb. How far these
deserve the appellation of cholagogues will be better examined when we
notice them individually.

8. Diuretics—These are medicines which promote the secretion of -
urine. They have derived their name from éa, through; otpov, the urine;
and (:sm, I _ﬂ().‘-’-‘.

There are two principal modes of promoting the secretion of urine;
the one direct, the other indirect. The indirectf method consists in
angmenting the quantity of fluids taken into the stomach, or in removing
any cause which checks the seeretion. The direct mode is to stimulate
the kidneys by means which specifically affect these organs. These
means are the diuretics, properly so called. But almost all the sub-
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stances thus denominated are most inconstant in their effects; so

much so, indeed, that some persons have doubted whether there are

any agents which ought to be so designated.

The quantity of urine secreted in the healthy state is liable to consi-
derable variation. Temperature, season of the year, climate, and time of
day, are among the common circumstances 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 excess is got rid of.
If 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. Again, if transpiration be promoted, as by
external warmth, the secretion of urine is diminished. Hence when we
wish to augment the renal secretion, diluents should be freely adminis-
tered, and the skin kept cool.

Mr. William Alexander (Eaxperimentel Essays, Edinburgh, 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 of urine always discharged in an equal time ; viz.
from nine o’clock in the morning till two o'clock in the afternoon, when an l'-ll}il[
quantity of the same liquid was drunk, but with different diuretics, in different
quantities, dissolved in it.

3 B
By 1bj. 5vijss, simple infusion of bohea tea, standard, 4 0
By do. with 3ij. of salt of tartar - - - T2
By do. ++ 3ij. of nitre - - - - 2 00
By do. ++ 4 drops oil of juniper - - - 3 3 0
By do. ++  3j. salt of wormwood - - 19 7 14
By do. ++ 5ij. Castile soap - - - SR LR |
By do. ++ @& teaspoonful of spt. nitr. dule, - 17 6 1}
By do. +» 15 drops of tinet. cantharides - 16 4 0
By do. ++ 3ij. of sal. polychrest - E - 16 3 0
By do. «+ 3ss, of uva ursi - . - - 16 1 0}
v do. «+ 5j. of magnesia alba - - 18 5 0
By do. ++ 3ij. of cream of tartar - - 10 2 0}

A Table of the different quantities of urine evacuated in the same space of time, after.
drinking the same quantity of different liquors.

i B
By Ibj. 3vijss, of weak punch, with acid - - S
By do. ++ new cow whey - - - - 186 0O
By do. «+ decoct. dinret. Pharm. Edin, - = 11586
By do. «+ London porter - = - w By
H.\' do. «+ decoct. bardan. Pharm. Edin. - 14 7T 0
By do. .. warm water gruel - - - - 14 6 2
By do. .. small beer - - - - o S e |
By do. .. warm new milk - - - e AL 470

These tables are to a certain extent useful, but as diuretics act ver
unequally at different times, and cannot, therefore, be relied on, the
value of Mr. Alexander’s experiments is considerably diminished.

At pages 14 and 15 of this volume I have given a list of the substances
which pass off by the urine. Many of these, especially the salts, stimu-
late the kidneys:—they do this probably by a local action in their
passage through the renal vessels. Several of the vegetable diuretics
owe their activity to volatile oil: such are, copaiva, the turpentines,
juniper, and o1l of cajuput. The oil probably acts on the kidneys by
local contact, after its absorption. The modus operandi of squills and
colchicum may, perhaps, be similar: that is, their active principles may
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pass into the blood, and act on the kidneys in their passage through
these organs.

9. Emmenagogues (emmenagoga, from eppmva, the mensirual dis-
charge, and @yw, to lead or convey), are agents supposed to have the
property of exciting the catamenia. As the suppression or retention
of this discharge may be occasioned by very different circumstances,
no one agent can be expected to prove emmenagogue in all or even
in many cases. Deficient menstruatipn is rarely, perhaps, an idiopathic
disease, but usually a morbid symptom merely; and, therefore, those
agents which remove it must be relative,—that 1s, must have reference to
the disease which produces it. Thus when deficient menstruation 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 those most likely to be serviceable,

But the term emmenagogue is usually employed in a more limited
sense, to indicate those substances which are supposed to possess a
specific power of affecting the uterus and of promoting the catamenial
discharge. There are, however, few bodies to which this definition can
be strictly applied. Indeed, two reasons have led some pharmacological
writers to doubt the existence of any medicines which can be properly
termed specific emmenagoges, namely, the uncertainty of all the means
so named, and the uterus not being an organ intended for the excretion
of foreign matters.

The substances usually regarded as specific emmenagogues are, for
the most part, medicines which, when taken in large doses, act as drastic
purgatives, or which stimulate the urinary organs in a very marked man-
ner. Such are savin, black hellebore, aloes, gamboge, cantharides, &e.
They excite the pelvic circulation, give rise to a sensation of bearing
down of the womb, {‘.\11]('['1:1”‘\' in females l|i.~&}mst‘d to procidentia uteri,
increase uterine hmmorrhage, or the menstrual discharge, when given
during these conditions,—and when administered in chlorosis or amenor-
rheea, sometimes bring on the catamenia.

The only agent possessing an unequivocal specific influence over
the uterus is the ergot of rye. But this agent seems rather to promote
uterine contractions than the menstrual funetion,—though it has on
many ocecasions been successfully employed in amenorrheea.

Crass 7. ABORTIVA SEU ACCELERATORES ParTUS.—These are agents
which increase the parturient efforts of the womb. At present, however,
only one substance is known which possesses this property, and that is
the ergot of rye, which will be spoken of hereafter.

Crass 8. Cavsrics (caustica, from rkaiw, I burn).—These bodies
disorganise by a chemical action. They are sometimes termed poZen-
tial cauteries (cauteria potentialia), to distinguish them from fire or
the actual cautery. The stronger caustics, as potassa fusa, have been.
termed escharotics or erodenis; while the milder ones, as sulphate of
copper, have been denominated catheretics or cauterants.

The following substances are those usually employed as caustics:—
the strong acids (sulphurie, nitric, hydrochlorie, phosphoric, and acetic),
the alkaline substances (potash, soda, ammonia, and lime), and various
metallic preparations (as the nitrate of silver, chloride of antimony, sul-
phate and acetate of copper, chloruret of zinc, binoxide and bichloruret
of mercury, and arsenious acid.) Some of these become absorbed, and




96 ELEMENTS OF MATERIA MEDICA.

thereby affect remote parts ; such are arsenious acid, and the bichloruret
of mercury.

Caustics are employed for various purposes, the principal of which are
the following:—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 other poisonous serpents ; to form artificial
ulcers, as issues; to open abscesses; for the cure 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 surfaces; lastly,
causties are applied to strictures of the urethra. ¢

Crass 9. RUBEFACIENTS, VESICANTS, AND SUPPURANTS.—These are
agents which, when applied to the skin, cause redness, and sometimes
vesication and suppuration. The milder ones, such as friction and
warm fomentations, stimulate the skin temporarily, without producing
actual inflammation. The stronger ones, such as mustard and cantha-
rides, excite active inflammation. Those that cause the exhalation of a
thin serous fluid beneath the cuticle are called vesicants or epispastics :
mustard, v1lph=:r]:ilnn. mezereon, acetic acid, ammonia, and cantharides,
are of this kind ; while tartar emetic, and some other substances which
produce a secretion of pus, are denominated suppurants. The medicines
of this class are employed as counter-irritants in various diseases. Their
general mode of operation has been before investigated (p. 45, ef seq.)

Crass 10. Acips.—The mineral acids, in a concentrated state, are
powerful caustics; and, when swallowed, act as corrosive poisons;
somewhat diluted and applied to the skin, they produce rubefaction.
Administered internally, in moderate doses, they act as tonics, refri-
gerants, and diuretics ; but by long-continued use they disorder diges-
tion, and ]Tl'tlllll('t‘ emaciation. When, from any cause—such as dis-
ordered digestion, particular kinds of food, or improper medicines—white
sand (either phosphate of lime or phosphate of ammonia and magnesia,)
appears in the urine, the internal use of acids will, in most cases, dimi-
nish or remove it. They are improper, however, when there is much
irritation in the urinary organs.—[For further observations on the modus
operandi of the acids, see page 9.]

Crass 11. Argavies.—Applied in a concentrated form, the alkaline
substances act as powerful caustics, and, when swallowed, become cor-
rosive poisons. Somewhat diluted and applied to the skin, they are
rubefacients. ‘Taken internally they neutralize any acid which may be
found in the stomach, and hence have been termed antacids (enfacida),
or absorbents (absorbentia), and usually operate, when exhibited in mo-
derate doses, as diuretics. By continued use they disorder digestion,
render the urine alkaline, produce general debility, and give rise to
symptoms similar to scorbutus. In such cases it is said that the blood
drawn from a vein does not coagulate on cooling, but remains in a liquid
state ; and that if the use of the medicine be suspended, the blood again
acquires its power of coagulation. By the continued administration
of alkaline medicines the urine loses its acid properties, and occa-
sionally becomes decidedly alkaline; and, in such cases, white sand (the
piln::,--]llul.cs) is usually deposited: hence, where a phosphatic diathesis
already exists, these substances are highly improper. On.the contrary,
when the urine contains a larger portion than usual of uric acid, the use
of alkalies is highly beneficial.
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