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stance ; that every conception, every mental affection, is followed by
changes in the chemical nature of the secreted fluids; that every
thought, every sensation, is accompanied by a change in the composi-
Tion of the substance of the brain.”— Every manifestation of force is
the resvLT of a transformation of the structure or of its substance.”
Many organic chemists, however, are disposed to admit the existence
of a spiritual part, and they should therefore recollect that the exist-
ence of a principle of life is substantiated by far more numerous facts
than the spirituality of mind, which they are so ready to concede when
inviting your attention to their physical doctrines of life. They should
be as ready to yield to one series of facts as to the other, and especially
to the more cogent series when the minor is obtruded upon your belief.
Let us now obserye the hostile attitude of some of the important doc-
trines which I have quoted from Liebig, by repeating them in direct
connection, that we may the more distinctly realize the absurdities
which come to us from the laboratory of the chemist, when its ambi-

tious aim is turned upon physiology.

Examples of similar conflicting

views abound in the writings of “the reformer.””—Thus :—

“ My orJect has been, in the present
work, todirect attention lo the points of
intersection of chemislry with physiology,
and to point out those parts in which
the sciences become, as it were, mized
up lozether. It contains a eollection of
problems, such as chemistry at present re-
quires to be resolved, and a number of
conclusions drawn according lo the rules
of that science. These questions and
problems will be resolved ; and we can-
not doubt that we shall have in that
case A NEW PHYSIOLOGY AND A RATIONAL
PATHOLOGY."—LieBic’s Jnimal Che-
mistry.

“ In the animal body we recognise as
the ultimate cause of all force only one
canse, the cHeEMICAL acTioN which the
elements of the food and the oxyzen of
the air mutually exercise on each other.
The only known ultimate cause of vital
force, either in animals or in plants, is a
cHEMICAL PROCESS. [f THIS be prevented,
THE PHENUMENA OF LIFE DO NOT MANI-
FEST THEMSELVES. [fthe chemical action
be impeded, the viral phenomena must
take new forms™ ** ALL VITAL ACTIVI-
Ty ar1sks from the mutual aection of the
oxygen of the atmosphere and the ele-
ments of the food.”—Liesic’s Animal
Chemisiry.

“ Physiology has sufficiently decisive
grounds for the opinion, that EvEry Mo-
TION, EVERY MANIFESTATION OF FORCE,
IS THE RESULT OF A TRANSFORMATION OF
THE STRUCTURE OR OF ITS SUBSTANCE;
that every conception, every mental affec-
tion, is followed by changes in the che-
mical nature of the secreted fluids ; that
every thought, every sensation, is accom-

“ A pationaL physiology cannot be
founded on mere re-actions, and the liv-
ing body cannot be viewed as A cHEMI-

Cal LABORATORY.—Liemie’s Jninal
Chemistry.

v 'Tlmud? of the vses of the fune-
tions offifferent organs, and of their mu-
TUAL CONNECTION in the animal body, was
formerly the chief object in physiological
researches ; but lately Tmis stuny has
fallen into the background.”—Ibid. [See
drd motto.]

“In the animal ovum, as well asin
THE SEED OF A PLANT, We recognize A
CERTAIN REMABKABLE FORCE,THE ~0URCE
OF GROWTH, or increase in the mass, and
of reproduction, or of supply of the mat-
ter consumed; A FORCE IN A STATE OF
ResT.* By the action of external influ-
ences, by impregnation, by the presence
of air and moisture, the condition of sTa-
TIC EQUILIBRIUM of this force is disturb-
ed. ENTERING INTO A STATE OF MoTION
OR ACTIVITY, i exhibils ilself 1n THE PRO-
pucTioN of a series of forms, which, al-
though occasionally bounded by right
lines, are yet widely distinct from geo-
metrical forms, sucﬁ as we observe in
crystallized minerals. This force is call-
ed THE YITAL FORCE, vis vile, or VITALI-
tr."—Liesie's JAnimal Chemistry.—[See
my Essays on Vicality, &e, p. 13—18.]

*The viTaL PRINCIFLE must be a mo-
TIVE POWER, CAPABLE OF IMPARTING MoO-
TION TO ATOMS AT REST, and of oPPosiNG

* Bee my ‘' Ezamination of Reviews,’ p.
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our laboratories, formic acid, urea, &ec.
We see, therefore, that this mysTERIOUS
VITAL PRINCIPLE CAN BE REPLACED BY THE
CHEMICAL ForcEs” !!—Lierie’s Organic
Chemisiry applied to Physiology, &c.—
[See page 22d, second paragraph.]

“The ixrrLuexce of peisons and of reme-
dial agents on the living animal body evi-
dently shows that the caemicaL decompo-
sitions and combinations in the body,
WHICH MANIFEST THEMSELVES IN THE PHE-
NOMENA OF VITALITY, may be increased in
intensity by cnEmicAL Forces of an analo-
gous character, and retarded or puT AN
END To by THOSE of opposite character;
and that we are enabled to exercise an
influence on every part of an organ by
means of substances possessing a well de-
fined cuemican action.”--Lrepia’s Ani-
mal Chemistry. [See3d motto.)

“ With respect to the action of qui-
nine, or the alkaloids of opium, &ec.,
physiologists and pathologists entertain no
doubt that it is exerted chiefly on the
brain and nerves. [f we reflect that this
action is exerted by substances which are
material, tangible and ponderable ;gthat
they disappear in the organism ; that a
double dose acts more powerfully than a
single one ; that, aftera time, a fresh dose
must be given if we wish to produce the
action a second time ; all these conside-
rations, viewed chemically, [!] permit on-
ly one form of explanation ; the supposi-
tion, namely, that these compounds, by
means of their elements, take a share in
the rormaTION of mew or the TRANSFOR-
MATION of EXISTING BRAIN AND NERVOUS
MATTER " ! '—Liesie’s Animal Chemistry.

“ Tt is impossible to mistake the modus
operandi of putrefied sausages, or muscle,
urine, cheese, cerebral substance, and
other matters, in a state of putrefaction.”
It is obvious that they coMMUNICATE THEIR
OWN STATE OF PUTREFACTION TO THE
soUND BLOOD, from which they were pro-
duced, exactly in the same manner as
gluten in a state of decay or putrefaction
causes a similar transformation in a so-
lution of sugar® !

“ The mope oF ActioN of a morbid virus
exhibits such a STRONG SIMILARITY TO THE
ACTION OF YEAST upon liquids containing
sugar and glaten, that the two processes
have been long since compared to one an-
other, although merely for the purpose of
illustration. [They have often been rep-
resented as identical.] But, when the
phenomena attending the action of each
respectively are considered more closely,

VITAL PRINCIPLE, it 18 this principle which
determines the direction of their molecu-
lar attraction.” —*“ The wvital principle
ALONE i8 capable of restoring the original
order and manner of the molecular ar-
rangement in the smallest particles of
albumen."—Liegic's Lectures for 1844.

“ From the theory of disease developed
in the preceding pages, it follows, obvi-
ously, that a diseased condition once es-
tablished, in any part of the body, canxor
be made to disappear by the cmemicaL
actioN of a remedy.”—Liesic's Animal
Chemistry.

“ THE VITAL FORCE IS SUBJECT TO THE
ACTION OF A BLISTER.'—Ibid.

“ The viTAL ForcE in a living animal
tissue appears as o cavse of growth in the
mass, and of REsisTANCE to those external
agencies which tend 10 ALTER the form,
structure, and comrosition of the sup-
sTANCE of the tissue in which the wvital
energy resides."—Liesis's Animal Chem-
istry. [See 16th motto, and 4th para-
graph, p.10, and 5th line p.12, right hand.]

The following unserupulous declaration ap-
appears to be addressed 1o that class of renders

to whom' | have adverted in the 3rd paragraph,
p- B. Thus:

1t is not the true chemist who has endeavored
to apply to the animal organism his notions de-
rived from purely chemical processes. He has
not had the remotest intention of underiaking
the explanation of any really vital phenomenon,
uﬁon chemical principles. The only part which
chemistry now, or for the future, can take in the
explanation ofthe vital processes._ is limited to &
more precies degignation of the phenomena, and
to the task of controlling the correctness of infe-
rences, and cnsuring the accuracy of all obser-
vations by number and weight. Althoogh the
chemist is able to analyze organic bodies, and
tell ug their ultimate elemenie, he does not claim
the pewer of synthesis, or of producing them
again by the union of these elements ** ! ! t—LiE-
pig's Lectures for 1R44.—[See, particularly, 3d
paragraph, p.10, 6th paragraph, p.14, left colomn,
u.ndg;ul and 15th mottos.  Aleo, the opposite
paragraphs.]

“ The wviviFving agency of the sroop
must ever continue to be the most impor-
tant condition in the restoration of a dis-
turbed EquiLierivm, and the blood must,
therefore, be considered and constantly
kept in view, as the ultimate and mosT
POWERFUL C.HJSE_ OF LASTING 'FITL‘_'- RE-
SISTANCE, a8 well in the piseaseDp as in the
UNAFFECTED parts of the body.”—Liepie's
Animal Chemistry.

Nevertheless,—

“ No other component part of the or-
ganism can be compared 1o the BLooD, in
respect of the FEEBLE REsISTANCE which it
offers to exterior influences.” —* The
chemieal force and the vital principle hold
each other in such perfect EquILIBRIUM,
that every disturbance, however trifling,
or from WHATEVER CAUSE it may proceed,
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mal. Such chemical results, therefore, would counteract the great
final cause of nature, in either organic kingdom ; and, inthe animal,
would render the means of sustenance more and more indigestible, and
progressively liable to the condition of inorganic matter. This is fully
allowed by the chief of the school of pure chemistry ; as shown in the
foregoing parallel quotations. '

But again I say, if the vital principle be eaiabla of making use of
chemical agents,” no reason can be assigned why it may not be equal
to the whole work of digestion, and of every other process of living be-
ings. The simple construction may be comprehended, whilst the other
is utterly unintelligible. The former alone is agreeable to the rules
of philosophy, and abolishes the inextricable confusion which attends
the chemical hypothesis. What, indeed, can be meant, by the vital
properties making use of chemical forces? Can there be a more glar-
ing absurdity ? more absolute nonsense ? How are those chemical for-
ces brought into use, how held in subjection, how for ever maintained
in one exact operation in each particular organic process, of which
there are multitudes, distinct from each other, going on in the same in-
dividual ? How do they elaborate from one common, homogeneous
fluid, either the blood, or the sap, all the various, unique, unchanging,
secreted products of the whole organic being? Products, for ever the
same in every part, yet differing from each other according to the na-
ture of the part ? Did you ever hear or dream of any thing analogous
to this in that inorganic world where chemistry holds its empire ?—
When do those chemical forces begin to operate, in the living body,
what part do they perform, and what is the allotment of the properties of
life 2 Is there any known concert of action between the two species of
forces? On the contrary, is it not every where demonstrated that the
properties of life are in direct opposition to the forces of chemistry ?

Whatever be the construction, by uniting the two forces, (as is done
by the only chemical school that is entitled to a respectful notice,) we
convert what is a simple problem, like all other processes of nature,
into the greatest paradox that has been yet devised by the ingenuity of
man. It is in vain to say that some one or two of the products of or-
ganization, such as carbonic acid, and urea, are such as result from
chemical affinities, since these are excrementitious; whilst chemistry
assures us that all organic compounds are utterly different in their ele.
mentary combinations from any compound of a chemical nature.

Thus might [ go on to argue this subject upon general principles
alone ; whilst at every step of the argument, we should see the whole
chemical hypothesis of life taking its proper rank as a dream of the im-
agination, or as a project of ambitious minds.

But, I must hasten to the specific facts which are brought by the
chemical and the chemico.physiological schools to the support of their
preconceived hypotheses; for you must understand that digestion was
regarded as a chemical process, and according even to its present in-
terpretation, whilst chemistry was yet in its infaney.

Digestion having been assumed to be more or less, or altogether, a
chemical affair, it rationally followed that it might be imitated by art.
Accordingly, when this ambitious science had succeeded in turning
the whole inorganic world into the laboratory, it set itself at the manu.
facture of organic compounds, and even at the entire animal. It did
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not, lilke Alexander, sit down and weep because it had no more worlds
to conquer; but, like Shakspeare, having * exhausted worlds, it then
imagined new.” KEven eminent physiologists, who should look with
Jealousy upon any invasions upon the laws of nature, especially upon
such as it is their peeuliar province to illustrate, began the manufae-
ture of gastric juice by fire and acids, and metallic salts. We are thus
presented by these philosophers with artificial compounds, of a most
incongruous nature, and we are told that each one is the gastric juice ;
that each is capable of the same precise results as that universal pro-
duect of animals, apparently the same in all, and elaborated from the
blood by an organ of the highest vital endowments, and to which there
is nothing analogous in all the other products of living beings, each pro-
duet being, also, equally unique, and all derived from one common source.

A diversity of opinions exists as to the real nature of the chemical
agent supposed to be employed by nature in the process of digestion.
Free muriatic acid having been found, or supposed to exist, in the stom-
ach, it has been concluded by many that this must be the great agent ;
whilst Dr. Prout, and others, affirm that ¢ free muriatic acid more or
less retards the process of reduction.” Dr. R. Thompson, however,
states that, by digesting muscular fibre in dilute muriatic acid, he pro-
duced a substance * exactly resembling chyme.” This experiment
was pretty widely repeated, and many were equally successful with
“dilute muriatic acid” as was Dr. Thompson. Others, on the contra-
ry, declared their failure, and others, like Dr. Prout, maintained that
this acid retarded digestion. Eberle had already advanced the hy-
pothesis that mucous membranes, no matter whether of the stomach or
the bladder, dissolved either in muriatic or acetic acid, would form
the true gastrie juice, and perform its wonderful operations. There is
now a general bias in favor of one of these compounds, though other
preparations are supposed by many to form very good gastric juice.
Apgain, it is said that the * digestive mixture,”” as it has been well de-
nominated by the manufacturers, “ retains its solvent properties for
months,”” whilst the gastric juice loses its solvent power soon after its
abstraction from the stomach. And what equally establishes a total
difference between the “ mixture’ and the gastric juice is the no small
eircumstance that the chemist may torture and extinguish the artificial
“digestive principle” in a variety of ways, and then transmute it back
in all its vigor. Thus, according to Schwann and Miiller, the artifi-
cial “ digestive principle” may be neutralized by an alkali, and after-
wards ¢ precipitated from its neutral solution by acetale of lead, and ob-
tained again in an active state from that precipitate by means of hydro-
sulphuric acid.” This precipitate, we are told, when thus treated,
and thus compounded of principles radically different from the original
mixture, is essentially the same as the gastric juice, and that the results
of such artificial preparations must be taken as the test of the physiolo-
gy of natural digestion ; that, abandoning nature, we must look to the
resources of the laboratory for any satisfactory account of her vital
processes. Nor do I at all exaggerate ; for it is distinctly avowed that
we knew nothing of digestion till the invention of the artificial mixtures.
Thus, it is said of Schwann by one so able and distinguished as Miil-
ler, that he, (Schwann) * having discovered that the infusion of dry
mucous membrane with dilute acid, even afier it is filtered, still retains






