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SOME medical and literary friends, in whose judgment re-
liance is placed, having expressed their approbation of the
substance of the following lecture; and many of the gentle-
men belonging to the class having asked for a perusal of it
after its delivery, the author is encouraged to think, that he
has in some measure attained the object he had in view when
writing it:-namely, to remove from the minds of many, in a
large class of students, the singular and unfounded prejudice,
that chemistry is merely an ornamental branch of the medical
profession. If the lecturer has done this, he is convinced
that a service has been rendered to the profession; to extend
which, it is hoped, will appear a sufficient apology for the
present publication.

The lecture is respectfully addressed to PRACTITIONERS of
medicine; and particularly to STUDENTS of medicine, who
are earnestly advised, in the sole feeling of interest for the
success of their studies, not to forego any opportunities that
may be afforded them, of securing the possession of the re-
sources which chemistry can furnish, in the prosecution of
the responsible and arduous, but honorable and philanthropic
duties, which they are about to impose upon themselves.

UNIVERSITY OF MARYLAND, /

December ~4, 1832. S

3S173



INTRODUCTORY LECTURE.

(
GENTLEMEN: I

THE duty has been assigned to us, of assisting you in
a course of studies on medical and pharmaceutical chemistry.
A comprehensive view of the object of such a course, and
of its application to the present study, and future practice,
of the profession to which you are about to devote yourselves,
has appeared a fit subject of prelection on this occasion. Al-
though a right conception of the remote utility of an exten-
sive branch of science to our ulterior pursuits, cannot be fully
obtained, until a knowledge of the facts which it embraces
has been to a certain extent attained, its importance may,
nevertheless, be made' sufficiently clear to operate as an in-
ducement to undertake the labor of acquiring its details. It
is with this intention, and in this hope, that the subject of our

I address to you for this afternoon, has been chosen.
There are some among you, and we sincerely wish there

may be many, who will be disposed to consider superfluous
the task of pointing out the utility of a branch of science
long admitted to be one of the necessary parts of a medical
education: since, without a solitary exception, it has always
found a distinguished place in every scheme of medical in-
struction. But, although such an acknowledgment is thus
virtually made of the usefulness of our studies, we frequently
hear it said, not by students alone, but by medical men of
some experience, that a knowledge of what is, rather vaguely,
called, the "elementary principles" of chemistry, is sufficient
to answer the purposes of the practitioner. It would seem,
then, that if the importance of thescien~e is granted, it is
upon such loose notions of the services which it is calculated
to render, that whatever credit is given to it is derived from
considering it more in the light of a collateral, than, as we
think can be shewn, a fundamental branch of the studies of a
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P
hysician. The task, therefore, may perhaps not be c?n-

f deri ular if the expresslOnsidered superfluous, oren ermg pop, 1 ti
be allowed us among medical students and medica prac i-

, . . ti th study of ehe-
tioners the true reasons for mSIS mg upon e. di

. trv; 'ndiS'llensable portion of an accomplished me i-mls ry, as an t r .

cal education. . "1 n-
As regards the assertion, that a knowl~dge o~ the .e erne.

tary principles" is alone sufficient, what can It posSIbly SIg-
nify? The principles of a science embrace a s~atement of the
laws which experience has shewn to govern Its phenom~na.
These laws are not it priori assumptions; they are deductions
from the invariable· concordance of a multitu~e of facts, the
existence of which, individually and collectively, depends
upon the invariable antecedence of certain well defined
causes to which they are as invariable sequences, or effects.
A pri~ciple, call it as we please, elementar.y. or .genera~,
as it cannot be established without first ascert~mmg ItS appli-
cability to the greatest number of facts, so it .cannot, .when
announced, be understood, or its value apprecIated, wltho~t
an illustration by these facts. The ·truth is, tha~ ,,:hat l.n
popular language is understood by elem~~tar~ prmcI~le, IS
nothing more than a familiar, not to say trivial, Ill~stratlOn of

1 hi h like all others is equally susceptible of thea aw, w IC " .
most extensive and important applications. Th~ ~uestlOn,
then is not about the elementary nature of the prmclp~e, but
simply as respects the mode of illustrating it;. whether It shall
be by an appeal to the most common phenomen~, or w~ether
it be proper to trace it through its most recondIte manifests-

tions. h' k tThere is nothing in the above remarks, we t m ,con ra-
dietory of those made' by a celebrated writer of t~e present
day Sir John F: Herschel, who has observed: We must
nev~r forget that it is principles, not phenomena-Ia,ws, ?ot
. 1 ted independent faets~which are the objects of inquiry
msu a " h dd '" . Ieto the natural philosopher. As truth, e a s, IS smg ,
and consistent with itself, a principle may be as completely

d lainly elucidated by the most familiar and simple fact
an as p h The
as by the most imposing and uncommon P e~omeno~.
colors which glitter on a soap-bubble are the immediate ~on-

.sequence of a principle .the most important from the variety
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of phenomena it explains, and the most beautiful, from its
simplicity and compendious neatness, in the whole science of
optics. J If the nature of periodical colors can be made intel-
ligible by the contemplation of such a trivial object, from that
moment it becomes a noble instrument in the eye of correct
judgment; and to blow a large, regular, and durable soap-
bubble may become the serious and praiseworthy endeavor
of a sage, while children stand round and scoff, or children
of a larger gro'wth hold up their hands in astonishment at
such waste of time and trouble. To the natural philosopher
there is no natural object unimportant or trifling. From the
least of nature's works he may learn the greatest lessons.-
The fall of an apple to the ground may raise his thoughts to
the laws which govern the revolutions of the planets in their
orbits; or the situation of a pebble may afford him evidence
of the state of the globe he inhabits, myriads of years ago,
before his species became its denizens. ,,* It is evident, how-
ever, that it is only to the mind deeply conversant with the
analogies existing between these ordinary occurrences, and
the more elevated and complex phenomena of nature, that
such illustrations afford the interest alluded to by the distin-
guished author whom we have just quoted. The preference
given to either mode of pursuing such inquiries, will then
much depend upon the maturity of the student's intellect ,
and the· amount of utility which he anticipates to derive from
hi.s stud.ies.. If we succeed in convincing you that chemistry
yields m importance, to no other branch of our studies, we
shall n.ot b.e at all anxious as to which mode of investigation
you will give the preference; nor doubt you will agree with
us in believing, that the physician will derive advantages
from it exactly in proportion to his acquaintance with its
principles and facts.

I~ urging ~he importance of our inquiries, as affording in
their results immense advantages to the medical practitioner
we are to bear in mind, that usage requires of us to introduce
them by some considerations drawn from a sister science to
which the attention of the profession has of late been called
in a most effectual manner. Although our plan does not em-

* J. F. W. HERSCHEL; Discourse on the Study if Nat. Phil.
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brace that portion of Natural Philosophy, or Physics, which,
in reference to medical science, furnishes under the head of
animal mechanics, a subject of beautiful contemplation, we
have preserved under the chapters of Caloric, Pneumatics,
and Optics, a variety of considerations, to be illustrated sole-
ly by the laws of physics, which are of the most immediate
interest to the practitioner-the subject of climate, the ven-
tilation and warming of hospitals and dwellings, the hygien-
ic economy of clothing, &c. deserve his constant attention: it
is impossible for him to have a clear understanding of the
physiology of the eye, without a knowledge of the physical
properties of light, &c. Hence, it has been appropriately
stated by a very, competent judge, in these matters, Dr. Ar-
nott; that "physics is an important foundation for the healing
art," since, he adds, "the medical man is the engineer pre-
eminently; for it is in the animal body that true perfection,
and the greatest variety of mechanism are found. Where is
there to illustrate mechanics, a system of levers and hinges,
and moving parts, like the limbs of an animal body; where
such a hydraulic apparatus, as in the heart and blood vessels;
such a pneumatic apparatus, as in the breathing chest; such
accoustic instruments as in the ear and larynx; such optical in-
struments as in the eye; in a word, such mechanical variety
and perfection, as in the whole of the visible anatomy?"*

This relation of physics to medicine has been too ably treat-
ed by authors with whom you are no doubt all familiar, not
to have already arrested your attention. To the principles
of natural philosophy, are also referrible the means of dis-
criminating some of the most important characters of medici-
nal substances-such as their crystalline forms, and their
specific gravities.

But, to come to our more immediate subject. We could
apprehend no difficulty in establishing, that a scientific appli-
cation of chemical knowledge, must necessarily furnish end-
less resources to the physician. It will do so, either by af-
fording him .the means of increasing the efficacy of common
remedies, of moderating their activity, or of combining them
in such a manner, as to give rise to new and more effectual

compounds. In proportion, however, to the extent of these
resources, must be the acquaintance which he shall have form-
ed with the chemical properties, habitudes, and reciprocal
action, of the substances that are to be brought into mixture
or combination. The mere tyro if! the study of the materia
medica is aware of the numerous blunders, that until very
lately disgraced the pages of our most a,ccredited pharmaeo-
peias-from an ignorance of the mutual affinities of bodies.
Greatly as the pharmaceutical art has improved around us
within a few years, it is still not unfrequent for the practition-
er to find his most efficient remedial means nullified by some
empyrical compounder; whilst, on the other hand, the well
informed pharmaceutist is not a little annoyed at receiving the
most incompatible formulas, from the hands of a physician en-
joying much of the public confidence. If, under such cir-
cumstances, they mutually indulge in remarks offensive to each
other's professional pride, it must be confessed that the mor-
tification is nothing more than the just penalty of ignorance.
Yo"ung practitioners, particularly, cannot be too much upon
their guard against committing errors of this, description;
though they may feel that they have a right to calculate upon
much indulgence in the exercise of these minute accuracies
of their profession, they must also bear in mind, that it does
not comport with its dignity and responsibility, to subject
themselves to exposures, which, once made, cannot easily be
cancelled. The remedial properties of natural substances,
and the scientific principles upon which their application as
curative means depends, are, in truth, subjects of inquiry, as
well to the physician, as to the pharmacologist. To the latter
may, perhaps, more particularly be confided the mechanical
processes, by which medicaments are prepared, so as to be
most conveniently administered: to the former alone must be
charged the error of neglecting or mistaking their compatibi-
lities, or incompatibilities. For striking examples of the im-

. portanceof these remarks, the student is referred to Dr. Paris's
"Elsay on the Theory and Art of Prescribing," inserted in
his Pharmacologia. *

* DR NEil. ARNOTT; Elements rj' Physics, Introduction.
* Among the many strange compounds recommended of late to the pub-

lic, as specifics against the Cholera, we were struck with the following,
put forth by a medical practitioner at the north:-Sulphuric acid OI1,J am-
monia, in the same solution!
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We are more desirous, however, to call your attention at

present, to a branch of medical science, perhaps as yet t60
much neglected in our universities, the foundation of which
must unquestionably be sought in our science. The subjects
of investigation here alluded to are embraced under the gene-
ral head of Toxicology. We need only state in very general
terms the object of this science, to convince everyone, that
it must necessarily form an essential portion of the studies of a
medical man. If this were the place to do so, we might as
easily show, that its discoveries are equally interesting to the
public at large.- The object of the science of Toxicology, is
first, and without reference to its applications in medical ju-
risprudence, to supply antidotes for the various poisons. Dr.
Paris is entirely in the wrong, when he says:-"It may safe-
ly be asserted that we possess very few true antidotes; for,"
he continues, "although several of the mineral poisons may
be neutralized or decomposed by various re-agents, yet their
destructive action is generally so rapid, that the mischief is
effected before any chemical changes can avail; and in other
cases, the substances resulting from the chemical action, are
as poisonous as the original ingredients; as in the case of the
decomposition of Corrosive Sublimate, by the alkalis and
earths, when the precipitated oxide is as virulent as the ori-
ginal salt; while under certain circumstances," he adds, "I
suspect that the vital powers of the stomach are in direct op-
position to those changes and decompositions which so readily,
and so uniformly, take place in the laboratories."*-Now, in
in the first place, we are not to look for a true antidote to cor-
rosive sublimate among the alkalis and earths. Orfila has
shown that its antidote is the white of eggs-albumen; Tad-
dei, that an emulsion of gluten will likewise decompose it;
and Peschier, by extending the experiments, has discovered
that the white of one egg is required to render just four
grains of corrosive sublimate innocuous. The white of eggs
is also an antidote to verdigris, and other poisonous preparations
of copper. And here next, the chemical Toxicologist has
pointed out the substances, which by mutual decompositions
form precipitates "as virulent as the original salts:" for it was

* DR. PARTS; Pharmacologia; J1ntidotes.

at one time the common practice to administer vinegar as an
antidote for the salts of copper, for opium, and the n~rcotic
vegetables generally, which undoubtedly oftener proved inju-
rious than useful. That the vital powers of the stomach
sometimes act in opposition to the changes and decompositions
which it is desirable to obtain, is unquestionably true. To
ascertain in what cases this takes place, is the business of the
physiological Toxicologist: the negative information derived
from his researches has all the force of a positive fact. And,
finally, as regards the rapidity with which the mineral acids
act, so much the more necessary is it to be well informed of
the only efficient means that can be employed in the exigency
of the case-namely, the chemical re-agents. Had Dr. Paris,
on the contrary, directed his strictures to that kind of anti-
dotes whic~.operat~ not by altering the form of the poison,
but by exciting, as IS supposed, a counteraction in the system,
we must have admitted that few antidotes of this kind are
known. But in that kind, the changes of which are induced
by chemical affinities, it is manifest that the labors of Toxi-
cologists have thence 8,upplied the materia medica with many
of very great efficacy. Of this kind, the true antidotes which
chemistry has indicated, are; magnesia and chalk 'for the
mineral acids, and for oxalic acid-a substance which has of
late got into too common use under the corrupted name of
oxi; the use-of vinegar, or which appears preferable of fixed
oil, for the mineral alkalies; of epsom salts, or the alkaline
sulphates generally for sugar of lead; of common salt for lu-
nar caustiej of bark for tartar-emetic; of ammonia and chlo-
rine for prussic acid; of iodine, bromine and chlorine for the
ve~etable alkaloids," &c.-Moreover, as regards the 'mode of
action of poisons upon the animal tissues there are some
w?ich ch~mically decompose the parts to w'hich they are ap-
phed, whilst the poison itself frequently undergoes chemical
changes at the same time. Thus, oxalic acid dissolves the
gelatine of the animal textures. The fixed alkalis and their
carbonates possess the power, as chemical agents, of dissolving
almost all the soft solids of the animal body. In the instance
of corrosive sublimate, the poison is converted into calomel, ,

*M. DON:.'Ie; Journal de Chimie JIledicale, de Pharmacie, et de Toxicologic.
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which unites with the albumen, fibrine, and other principles
of the tissues; in the case of lunar caustic the action of the
common salt is obvious-the nitrate is converted into the mu-
riate of silver; the action of iodine, bromine and chlorine up-
on the vegetable alkaloids is, to unite with them and, f?rm
compounds that are not deleterious. These decomposItions
and combinations are purely chemical, and not affected by
"the vital powers of the stomach."

The. science of Toxicology, secondly, based as we have
stat~d it to be upon chemistry, guides the physician in ~is in-
quiries concerninz the action of medicines; and in this res-
pect it has done ~ore than any other branch o~ medical
science. Its services may be. considered as both direct and
indirect. They are direct in this way; that the ~nowle~ge
of the action of a substance as poison, has led to Its applica-
tion in particular diseases, as a remedy. Thus the experi-
ments of Magendie show the singular property which strych-
nia, the active principle of nux-vomica, has, o~ irritati~g the
spinal chord and nerves; hence its systematic use m the
treatment of various forms of palsy. In the same manner the
action of all the new. alkaloids, morphia, emetia, &c. was
taught by the Toxicologist. Medicine has been served indi-
rectly by Toxicology, by deriving from it, new ~ie~s as to
action of many substances used as remedies, which l,n ~arge
doses would prove poisons. "Thus," says Dr. Christison,
"the direct paralysis, which is produced by opium in the
muscul~r fibres on which it is applied, furnishes an explana-
tion of its influence in spasmodic affections of the bowels.
The same paralysing property of sugar of lead appears to ac-
count for the beneficial influence of that substance in dysen-
tery. The peculiar tendency of cantharides to excite in poi-
sonous doses inflammation of the urinary organs, accounts for
its power as a therapeutic agent in stimulating the bla~d.er.
The property possessed by the acrid vegetables, of eXCltI.ng
in poisonous doses violent inflammation of the bowels, explains
their purgative qualities when they are given in small doses,
and likewise the uncertainty of their effects unless they are

. 1 ti "combined with other milder and more certain axa ives.
Well since the most energetic remedies of the materia medica
are found to be poisons in large doses, it becomes indispensa-
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hie for the physician to be well acquainted with their dele-
terious effects, before he can safely employ them as curative
means. "This knowledge," adds Dr. Christison, "is parti-
cularly called for in regard to those remedies,-probably not
a few in number-whose therapeutic effects are not developed
till their physiological effects have begun to manifest them-
selves."

In this way it is then, thirdly, that the most interesting dis-
coveries of modern physiologists have been made; by investiga-
ting the chemical and physiological action of poisons on the an-
imal system. We need but refer to the results of the experi-
ments of Brodie, Magendie, Barry, Orfila, Philips, Edwards,
Christison and others in proof of this, as also to form an idea of
the important conclusions to which these authors have been
conducted, in relation to some of the most important phenomena
in the functions of life. "To those who have watched the
rapid strides with which Physiology has advanced during the
last twenty years," to quote the last mentioned author once
more, "it will at once be apparent, how powerful an instru-
ment of research that science has found in the effects of poi-
sons on the animal body. The observation of these effects has
led in a peculiar manner to our present enlarged knowledge
of the laws of absorption. It has greatly aided the experi-
mentalist in ascertaining the respective part performed by the
veins and the lymphatics, in the discharge of this function. It
has contributed to the discovery of the permeability of the
living tissues, and the influence which this property has in
producing many of the phenomena of absorption. It has
helped to unfold the power exercised by absorption in the
development of many vital actions, which were formerly as-
cribed to nervous operations:-In short, it has been one of
the principal guides by which the progress of Magendie and
his followers has been directed in their brilliant career ofdis-
covery."· To these remarks we would add, that the more
important function, perhaps-if any degrees of importance
can be assigned where each is a part of the admirable details
of one sublime whole-the function of respiration, and its re-
mote effects on the living system, have been greatly ellucidat-

DR, CHRISTISON; on Poisons-s-Preface.
3
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ed by the experimental researches of modern chemists and
toxicologists. It would far exceed our limits to undertake
here a full illustration of the services which chemistry has,
rendered to physiology under this head. Suffice it to say,
that the theory of animal heat, by Dr. Crawford, though of-
ten controverted, and with apparent success, in all its funda-
mental positions, by subsequent physiologists, seems still en-
titled in the estimation of some, to the credit at one time uni-
versally given to it in the schools, of being "one' of the most
interesting and beautiful specimens ofthe application of physi-
cal and chemical reasoning to the animal economy that has
ever been presented to the world."* That the original observa-
tions of Mr. Dalton on the spontaneous diffusion and mutual
penetration of the gases, independently of their specific gravi-
ties, as extended by Mr. Dutrochet to liquids under the names
of endosmosis and exosmosis, and further illustrated by Dr.
Mitchell, of Philadelphia, in an interesting memoir-"On
the Penetrativeness of fluids,"t are destined to throw a new
light on the still debated theories of respiration and of animal
heat, is very probable; but, at all events, it may be safely as-
serted that physiological considerations alone, having failed
in the hands of such men as Haller, John Hunter and Bichat,
can never divulge the secret without an appeal to chemical
science. We should not neglect to mention also, in this place,
the late experiments of Dr. Broughton, on the effects pro-
duced by inhaling the different gases, which have furnish-
ed at least one important and unique fact to physiology;
namely, of a total suspension of respiration, while the heart
continued to pulsate, and the lungs to transmit florid blood.]
It is not our intention, as we have already said, to consid-

er the application of chemical Toxicology to the science of
medical Jurisprudence, but before we quit the present illus-
tration of our subject, we must briefly allude to the fact; that
the physician is frequently called upon in judicial proceed-
ings to discover foreign substances of a poisonous nature in
the most complex fluids, and even in the body itself after

* BOSTOCK; Elementary System of Physiology.

t The Jlmerican Journal cf Medical Sciences; Vol. 7th, p. 36.

t London Qual·terly Journal of Science; Vol. 7th.-SEE ApPENDIX.
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death. When we look, then,to the share which his exami-
nation occupies, under such circumstances, to the great varie-
ty of questions which are referred to his decision, and, lastly,
to the influence of his opinions on the issue of the case; noth-
ing less than the vindication of innocence, or the exposure of
crime-we cannot but be aware of the extremely responsible
position, in which he is thus liable to be placed. Now, of
the four departments of medical science, to which the ques-
tions that are addressed to him belong; namely, Semeiology,
,Physiology, Pathology and Chemistry, none we can positive-
ly assert will furnish such satisfactory answers, as the last.
The reason of this is obvious. While the appearances indi-
cated by the three first mentioned sciences, are often in them-
selves perfectly satisfactory to, the experienced physician,
their value is totally lost upon the uninformed juror, and emi-
nently exposed to pervertion by the ingenuity of counsellors.
Not so with the chemical evidences: they speak to the senses
of all; they carry conviction to the judgment of all; and,
when skillfully obtained, are, in fact incontrovertible. Hence,
some authors, preferring to err on the side of humanity, have
decided, that it is indispensibly necessary the poisonous sub-
stance should be found, and that failing to substantiate its pre-
sence, the charge is, ipso facto, negatived. This doctrine is
no longer admitted in medical Jurisprudence; but it shows
that the chemical evidence is considered, and properly so,
the most decisive of all the branches of proof. ,Thus' it ap-
pears that, to every medical man-liable at all times to be cal-
led upon to perform the delicate office of a medical witness-
a knowledge of the physical and chemical characters of the
different poisons, of their effects on the animal economy of
he means of' detecti .'t e means of detecting their presence in mixed fluids and in

the body after death, is indispensable. It is so, in order to
enable him to act honorably and conscientiously in the dis-
charge of duties required both by justice and by science, and
to give to his opinions their proper weight in places, where
custom seems to have sanctioned a sort of professional banter-
ing, which may have its merit, although it is not easily felt
by those more accustomed to see and to relieve the real suffer-
ings of their fellow beings. .

Important as we flatter ourselves, these considerations will
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appear to you, though they cannot be said to yield, they are
only paramount with others, which may now be farther ad-
duced.

In the treatment of Calculous disorders, it is well knQwn that
the peculiar diathesis can frequently be controlled by certain
dietetic prescriptions, and a medical course founded upon
chemical principles. As these affections afford one of the
most interesting applications of ourscience to the practice of
medicine, and of surgery, there can be no occasion when a
more imperious call is made upon the physician and surgeon
to possess himself of a thorough knowledge of chemical
science in this respect. Without it, he is exposed to com-
mit the most fatal errors in the treatment of these distressing
complaints. It is not our' province, to consider the pa-
thology of these diseases; we wish simply to impress upon
the student the necessity of making himself acquainted with
the chemical nature of the deposits to which they give rise"
by which alone he can be furnished with the true indications
of cure. 'And it is not sufficient that he has it in his power
to appeal to the decision of some practical ch~mist; ~s a phy-
sician he should at least be enabled to refer hIS speCImens to
their appropriate species-leaving, perhaps, the more minute
analysis to the former. Chemistry will point out to him the
means of doing this with considerable precision." Under
this head, it may be mentioned, that it was not long ago pro-
posed, by two distinguished French Chemists, M. M. Du~all
and Provost.] to employ the galvanic agency for the solution
of calculi in the bladder. Although this, ingenious applica-
tion of the electro-chemical power, has not upon subsequent
trial, proved as effective as was anticipated, so far as regards
the solution of the calculus, still it would appear that it
might meet with more success, where the object is merely to

"We were once offered for examination;by a young practitioner, a par-
cel of quartz pebbles! of the size of pigeon'f!.eggs, evide?tly collecte~ from
the street, and which had been given as specimens of urinary calculi, pass-
ed by a female. On presenting the pebbles to us, the young gentleman re-
marked that he calculated he would be obliged to perform an operation. In
one of the specimens the lines of stratification, indicating the original con-
'nection of the fragment with a larger mass were distinctly visible.

t Journal de Physiologie, July, 1880.
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disunite its parts. The suggestion is certainly highly plausi-
ble; but as we are not aware how far it can be made availa-
ble in practice, we are not prepared to assign its degree
of importance. Should it, however, on any occasion be made
to answer its intention, the ambition of the surgeon being, not
so much to operate skillfully, as to avoid it altogether, h~
would no doubt gratefully acknowledge himself further in-
debted to our science for a substitute to an extremely painful,
and often dangerous exercise of his art.

So far, gentlemen,-unless we have greatly deceived our- .
selves-we think we have already made it evident, that che-
mistry can render important services to the medical profession.
But, there has been a disposition to underrate the extent of
these services, from a failure on the part of chemists, hitherto
to assign the nature of malaria, or the cause of contagion.
Nothing can be more unjust. For the truth is, that this is
not a matter of simple investigation upon fixed and establish-
ed principles; but amatter exclusively of discovery. Itmay
be the accident of to-morrow, or not yet destined to take
.place for a hundred years to come. The discovery, like that
of the loadstone, may be the lot of some witling, or it may
reveal itself in the most trifling occurrence to the profound
sagacity of some future Newton. Let the credit belong here-
after to whom it may-shepherd or philosopher-the chemist
has enough to boast of already, in the discovery of the means
by which to arrest these subtile agents in their progress of
destruction. It is said of the now general use of the sulphate
of quinine that it has already had an evident effect in mitiga-
ting the severity of the epidemic, which for centuries back
annually ravages the country around Rome."-The disinfect-
ing properties' of the new preparations of chlorine, have
caused them to become indispensable articles in domestic hy-
giene. We are, indeed, as yet quite unable to form any cor-
rect estimate of the benefits that may still be derived from
this quarter, A similar remark applies to the discovery of
the essential medicating principles of the vegetable kingdom;
by which the materia medica has been enriched with the ac-
cession of a great number of the most active, and at the same,

*J. F. W. HERSCHEL; Discourse on the Study of Nat. Philos,
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time most manageable substances. And, what is stil~ better,
substances that have done away with a host of empyncal and
popular remedies of doubtful, if not hurtful, ch~racter.
Thus; the most approved remedy at one time, for a disorder
which has been correctly styled "the most grievous and un-
sightly to which the human species is subject"-that variety
of bronchocele, sometimes called Derbyshire swelling, 01' more
commonly Goltre-was burnt sponge. Experience. had ac-
tually shown, that a constant and protracted use of this rem.e-
dy was attended, with some beneficial results. It was admjt-
ted however to be a bulky and nauseating dose; hence the, , .
desire of the physician to reduce it to a more SImple fOrI.n.
The first conjecture, with this object in view, was that ItS
virtues might be found to reside in the charcoal or neut~al
salts which form its basis; and, accordingly these were admlll-
istered in lieu of it-it is useless to add, without any success.
But, in 1812, a salt~petre manufacturer of Paris, Mr. Cour-
tois, observed that in his processes for procuring soda from the
ashes of sea weeds, his metallic vessels became very much
corroded and searching for the cause of this. he discovered, . f
that it was owing to the elimination during the operation 0 a.
peculiar substance, which, so far as we know at present, does
not exist any where in nature in an isolated state. The sub-
stance thus discovered has received the name of Iodine, from
the violet color of its gaseous condition~which condition it
assumes at a temperature below that of boiling water. It
was as we have just stated, first obtained from the ashes <of
sea weeds; but chemists being once made acquainted with its
properties, proceeded to trace its origi~ i~ all the produ.cts ?f
the ocean, and it was soon found to exist III small quantity III

'sponge. Upon this hint, it occurred to Dr. Coindet, of Ge-
neva that the popular remedy-i. e. burnt sponge-for Goitre,
might owe whatever it possessed of efficacy to this new sub-
stance; and, accordingly subsequent experiments have ful-
ly verified the correctness and importance of this induction.
The pharmacopeia now possesses in iodine, and its numerous
chemical and pharmaceutical preparations, the most active
remedies for the cure, not only of the ugly and obstinate dis-
order we have named, but of the whole class of scrophulous
and cutaneous diseases. .
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But the inquiry has not stopped here. Since the yery
small quantity of iodine present in sponge, is capable of in-
fusing into the body, such decided properties, and a similar
efficacy having been detected in some mineral springs, it very
naturally suggested itself to some chemical philosophers, to
ascertain whether these last did not also contain the same
principle. The investigation has been made with singular
success by Professor Daubeny, of Oxford;" and, although- the
proportions of iodine (and bromine) were found not to exceed
one grain diffused through ten gallons of water, it is not at
all impossible, that the medicinal virtues of the springs de-
pend upon the presence of these ingredients; not so much
perhaps, in consequence of the inherent qualities of the lat-
ter, as of "the change their presence occasions in the proper-
ties of the more inert ingredients that accompany them."
This conjecture is sustained by the following fact~:-that the
active properties of .most medicinal drugs are known to rer

side in certain proximate principles bearing a very small pro-
portion to the whole mass with which they are associated-
that in this manner alone does it appear possible to explain,
the powerful tonic effects of certain chalybeate springs con-
taining a very minute impregnation of iron, and the 'cures ef-
fected by others which appear to be nearly pure. The ridi-

,culous pretension of some empyrics to imitate artificially the
virtues of some medicinal springs, by a random mixture of
some of their ingredients, is thus evidently exposed. The
conjecture is moreover sustained, by the experiments of Sir
John Herschel detailed in his Bakerian Lecture for 1824, in
which he has shewn that the relations of a mass of matter ,
sueh as mercury to electricity, may be actually reversed by
the presence of an almost infinitesimal quantity of a substance,
such as potassium, in an opposite electrical condition. In the
same view, Dr. Prout has hinted at this manner of account-
ing for the fatal effects of inappreciable quantities of mias-
mata diffused through a contagious atmosphere. t-These con-
siderations have further suggested to us the probability, that
those districts of country, both abroad and at home, where

'" DAUBENY; On the occurrence of Iodine and Bromine, &c.-Pkilos.
Transactions, 1830"

t DAUBElfY; On the .Iltomic Theory.
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Goitre is an endemical disease, may owe their affliction to the
total absence of iodine in the waters with which they are
supplied; a predisposing cause heretofore, unsatisfactorily we
think, assigned to snow and anaerated waters. .

To trace even the most prominent outlines of the appli-
cation of chemistry to medical science would be to embrace
the whole course of our future studies. Leaving, then, those
considerations that are of a purely technical .character, we
may proceed to examine, in conclusion, some other points of
a more popular nature, but equally within the field of inquiry
of the medical man.

In illustration of this part of our subjeet, the attention is
at once forcibly called to the fruitful sources of intentional and
accidental sophistication of many articles of food and drink, to
assign which the family physician is invariably consulted. One
of the first necessaries of life-bread-affords us an example of
such adulterations, with which it is of the utmost importance
everyone should be acquainted. It is very well known,
that the common practice of bakers is to have recourse to cer-
tain salts, which they mix with their flour, principally with
the view of concealing its bad qualities, and of obtaining
from that which is damaged, bread having the appearance of
being made with the best materials. The salts in most com-
mon use are, volatile salts, magnesia and alum. The pre-
sence of these foreign matters, in the proportions in which
they may be used to answer their intended purposes, may
not be an object of much consequence. But ignorance of the
rationale of their operation in the process of panification, may
lead the baker to increase their quantity, and, particularly as
respects the use of alum, thereby to bestow upon the bread
qualities extremely injurious to health. "The habitual and
daily introduction of a portion of alum into the human sto-
mach, however small," says Dr. Ure, "must be prejudi-
cial to the exercise of its functions, and particularly in per-
sons of a bilious and costive habit. And besides, as the best
sweet flour never stands in need of alum, the presence of this
salt indicates an inferior and highly ascescent food, which can-
not fail to aggravate dyspepsia, and which may generate a cal-
culous diathesis in the urinary organs." But, unfortunately,
the substances just mentioned as in common use, are not the
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I es There are two others, one particularly of a high-on y on .
ly poisonous character, that have been lately. detected by che-
mists, as in very general use among bakers In so~e parts of
Europe. These two substances are blue and wlnte vitriol-
sulphate of copper and sulphate of zinc. On the 27th of
January, 1829, thirteen. bakers wefl~ ~ondemned by the cor-
rectional tribunal of Brussels, for mlxll1g sulphate of copper
with their bread. '" \Ve are not aware that this criminal prac-
tice is any where followed in our country; but the physician
and the public should know that it has been resorted to. The
result of the researches of chemists on this subject is, that
when the sulphate of copper used, has been the 1~5620th
part, by weight, of the flour empl?} ed in making the bread,
its poisonous qualities will be decidedly felt.! .

Next to the air which we breathe, there is no fluid taken
into the body, the purity of which is more important to the
functions of life, than water. There is, indeed, no fact in
hygiene more firmly established among professional men, than
that of the salutary effects of pure water; and, thanks to the
temperance societies, this fact is . bec?ming .one of pop~lar
persuasion, the knowledge of which IS destined to relIeve
more moral and physical evils, than the promulgation of any
other truth. But it must be confessed, that there is yet much
culpable neglect, on the part of those to whom is entrusted
the guarding of the public health, in not ascertaining the
quality of those in common usc, and providing the most
wholesome in the utmost abundancs.] In the absence of
municipal laws to this effect, it unquestionably becomes the

"SILLIMAN'S JOURNAL; vel, xx. p. 270.

t The medical jurist ought to know, that copper is almost always found
ingrain; hence it has been an important research, in medical jurispru-
dence, to discover some method by which to ascertain when the copper has
been intentionally used in the preparation of the bread. The solution of
this question appears to have been lately made by a French chemist, M.
Sarzeau, who announces, as the result of his experiments, that whenever
t ashes of bread give copper by the action of the blowpipe, the sulphate
of copper has been added in making the bread.

Journal de Pharmacie, ~c. Apl'il, 1832.
t We have been told, by a valued friend, that since Schuylkill water has

been introduced into Philadelphia, the stone and gravel have almost disap-
peared from that city.
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duty of the physician to direct the choice, in this. respect, of
those under his care. In reference to the subject before us,
our apprehension of the duties of a family physician is, and
we doubt not they are so considered by himself, not only to
restore health when the system has been assailed by disease,
but likewise to protect it, so far as in his power lies, against
the invasion of disorders of all kinds. A more fruitful, and
at the same time more insidious, source of disease cannot
well be assigned, than that which flows from an injudicious
choice of the daily aliments. It behoves the medical practi-
tioner, therefore, to see that those who have constituted him
the guardian of their health, should not, through ignorance,
impair it, by the use of impure and unwholesome drink or
food. Chemistry, which can alone inform him as to the true
nature of alimentary substances, will enable him to perform
efficiently, this most agreeable part of his professional avoca-
tions. They, on the other hand, who estimate the value of a
physician's services by the quantity of drugs which he has
found it necessary to administer, are truly little aware how
much benefit they might derive from the opportune advice of
some medical friend, in the direction of their ordinary diet.
The universal and spontaneous call for advice of this kind,
during the prevalence of the epidemic which has lately visit-
ed us, will, it is probable, render the public more alive to the
importance of this suggestion.

Who is it that is not aware, how important it is to attend to
the action of water and of acidulous fluids upon the metallic
vessels employed for culinary purposes? But how many are
there who do know, under what circumstances this action is
likely to prove injurious, or not to take place? Is it generally
known, for example, that the purer the water, the stronger
the corroding action it exerts on lead; and that, consequently,
it would be wrong to use rain or ~now water for culinary
purposes, if collected from roofs or spouts recently erected,
and constructed with this metal; and that the conduction of
water through service pipes made of lead, is rendered safe,
only on account of the saline impurities which it contains?
It is, we trust, a popular belief, that the preparation or pre-
servation of articles of food and drink in leaden vessels is at-
tended with eonsiderable danger; but is it so generally known,
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that the very common practice of rinsing, with shot, bottles
intended to contain wine or cider, is fraught with equal dan-
ger? We believe not. It is hardly known that the metal
employed in the manufacture of shot contains a pretty large
proportion of arsenic; and' perhaps even not sufficiently fa-
miliar to everyone interested, that the glazing of earthen
and stoneware, so much used to keep pickles and acescent
preserves, contains a considerable quantity of oxide of lead.
And it is not by accident only, that we are thus liable to be
poisoned by lead. The practice of correcting unsound wines
by adding litharge to them, may, for aught we can say, have
found its way to our country. The medical student is aware,
that the Colica Pictonum of his Nosology, owes its name to
the endemic colic of Poitou, in France, which appeared in
1572, raged for upwards of sixty years, and has, with justice,
been ascribed to the adulteration of wine with lead."

The use of copper, in the manufacture of kitchen utensils,
is becoming every day more limited, in consequence of the
numerous fatal accidents which it is known to have occasioned;
hence these vessels are now usually tinned. The tinning
consists of an alloy of tin and lead, which is found to be much
less readily acted on than the copper; but, at best, this expe-
dient is only a partial protection; for the tinning is apt to
wear off without attracting the attention, and thus to give rise
to the same accident against which it was intended to guard.
UpO? the whole, it appears safer to use the naked copper,
provided the vessels be kept perfectly clean; and, which is
all important, provided the articles boiled in the copper be
not suffered to stand in it when cold: for, chemists are now
agreed as to the fact, that the impregnation will scarcely ever
take place during the boiling of articles of food in copper
vessels, but only during the preservation of them in a cold
state.] These facts, we think, are worth knowing for every
one. Shall it be said that we have overrated the value of

*Weare credibly informed that zinc vessels are manufactured and sold
in quantities in th~ United States, though previously abandoned in Europe,
on account of their noxious properties.'

tThe medical student is referred to Dr. Christison's excellent "Treatise
on Poisons," for many important facts relative to this subject, in the chapters
on lead and copper.



24
this kind of 'inform fit ion to the physician? Our impression,
nevertheless, is, that it is not so common as to be despised.

. It has been our desire, gentlemen, by the preceding re-
marks, to fix your attention upo~ the extent, and upon the
character of the importance, which we attach to the study of
chemistry, as a branch of the medical sciences. The illus-
trations that have been offered are such as would naturally sug-
gest themselves, in the progress of committing one's thouzhts
on this subject to paper; but they are far from having exhaust-
ed it. "Ve remain convinced, whatever success we may have
had in impressing your minds with its truth, that the value of
your professional skill will be greatly enhanced by a thorough
acquaintance with chemical science; we recommend the sub-
ject, therefore, to your earnest consideration.

The vulgar-the profanum v'/llgus-and not un frequently
too, the fashionable vulgar-ignorant of the preparatory labors
which you have to undergo, and of the extent of your pre-
vious studies, are far from setting a just value upon the ac-
quirements of a medical man, They have yet to learn, that

, there is no profession which reC/uires a larger acquaintance
with nature-a profession which, in fact, embraces the whole
range of the natural sciences: physics and chemistry, physi-
ology and phrenologyt-c-cr, in other words, the laws of mat-
ter, of vitality, and of mind. The physician, moreover, must
study each of those laws in connection with the other. "He
is unquestionably the philosopher most worthy of the name;"
says Dr. Thomas Brown, "who unites to the most accurate
knowledge of mind, the most accurate knowledge of all the
physical objects amid which he is placed; who makes each
science to each, reciprocally, a source of additional illumina-
tion; and who learns, from both, the noblest of all the lessons
which they can give-the knowledge and adoration of that
divine Being, who has alike created and adapted to each other,
with an order so harmonious, the universe of matter and the
universe of thought."

* ?onvince~ .that the study of ph;enology is of the greatest utility to the
medical practltl?n.er, we have had no hesitation in employing the term in
this place; but It ISproper to remark, that it is used in a more extended ac-
ceptation than that in which it is more commonly received It is intended
to apply here, to all those inquiries which relate to the intellectual powers
of man; or, as now more commonly defined, the philosophy of mind.
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To point oat the resources offered by the first of these laws

has beep the main object of this lecture. As regards the
laws of vitality, a popular writer whom we have already had
occasion to name, Dr. Arnott, has expressed himself so perti-
nently, that we cannot do better than quote his own words-
"The most complicated state in which matter exists," he says,
"is where under the influence of life, it forms bodies with a
curious internal structure of tubes and cavities, in which
fluids are moving and producing incessant internal change.· *.
••• The phenomena of growth, decay, death, sensation, self-
motion, and many others belong to life; but from occurring in
material structures which subsist in obedience to the laws of
physics and chemistry, the life is truly a superstructure on
the other two, and cannot be studied independently of them.
Indeed the greater part of the phenomena of organic life are
merely chemical and physical phenomena modified by an ad-
ditional principle. The phenomena of life, from thus involv-
ing generally the agency of all sets of laws, are by far the
most complex of any; and the discovery or detection of the
peculiar laws of life, although these are fixed as the laws of
physics or chemistry, has been very slow, and is as yet far
from being completed. We cannot as yet explain, why the
individuals of animal and vegetable classes live only for a
limited time; why offspring inherit peculiarities of health
or disease from the parents; why the various species continue
distinct, &c. But many powerful minds of the present day,
particularly among medical men, whom it chiefly concerns,
are directed to the subject, and important results may be look-
ed for. A vast number of facts have now been carefully ob-
served and recorded, and to a certain degree classified; and
perhaps some master-genius may soon arise, to show that a
very few simple truths connect the whole.t'" With refer-
ence to the laws of mind, particularly that state of it so in-
teresting to the physician-its diseased condition-it is evi-
dent that they must be studied in connection with those of
life, and it is now generally admitted that they must be stu-
died in connection, likewise, with those of matter. The same
writer whom we have just cited says, with equal appropriate-

~DR. NEIL ARNOTT; Elements of Physics-Introduction.
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ness to this subject, that "the laws of mind which man can
discover by reason, are not laws of independent mind, but of
mind in connection with body and influenced by the bodily
condition." The brain is the material instrument of the
mind. The pathology of insanity, then, is as truly physical
as that of gout.

Such, it appears to us, are the varied and interesting sub-
jects that should engage the attention of the medical student;
and such, in our estimation, is the extent of information ne-
cessary to make the accomplished physician. Thus armed at
all points, he enters the field of his professional exertions, with
full confidence in his resources; and the value of his services
is in exact proportion to these. H~wever unjust the preju-
dice that exists in the minds of the uninformed against the
belief that philosophers have actually succeeded in unravel-
ling from out of the intricacies of the human organization,
the causes of disease, and discovered the means of cure-
a prejudice - which, by the by, very commonly shakes,
on the bed of sickness, in the heart of the stoutest sceptic-
to the physician, who feels himself capable of doingso much
good, there is gratification enough in knowing that his bene-
fits, though perhaps not duly acknowledged, have been real.
Even when, in her irresistable course, _nature asserts,
against all human efforts, the supremacy of her divine and
irrevocable laws, the physician has the proud consolation still,
to feel that he has smoothed the rigor of her decisions; and
he withdraws from the death-bed of his patient, with a phi-
losophical resignation, conscious that he has faithfully per-
formed his duty, and that he has rather exalted than impaired
the credit of the most humane and the most honorable of all
professions.

APPENDIX.

SINCE the paragraph to which this appendix refers was
written, we have had an opportunity of becoming acquainted
with Dr. W. Stevens's "Observations on the Healthy and Dis-
eased Properties of the Blood." Dr. S. claims to have been
the first to suggest in America, the interest connected with
inquiries on the reciprocal action of gases upon each other.
Faithful to the principle "audi alteram partem." we are not
yet prepared to form an opinion as regards this claim; but the
application of the principle, to two important questions in
physiology seems to belong exclusively to Dr. Stevens. These

/ appear to us to possess sufficient interest to fix the attention
of physiological chemists without delay; we have thought it

-proper, therefore, to insert here an abstract of them.
Dr. Stevens controverts the common opinion, that the arte-

rial color of the blood is produced by the absorption of oxy-
gen. He likewise denies that carbon is the cause of the dark
color of venous blood; the cause of this, he asserts, is carbo-
nic acid-{p. 9.)

Oxygen, it is contended, possesses a powerful attraction of
"peculiar kind for carbonic acid; and when venous blood is
exposed to the air, either in the lungs or out of the body,
OXygenbrightens its color, not by addition, but by removing
the carbonic acid from the venous blood, which becomes'
bright exactly in proportion as it loses that which had been
the cause of its dark hue. Scarlet is, in this view, the na-
tural color of -the vital current; and this color it owes, not to
the presence of peroxide of iron, as supposed by.some, but to
its 'aline constituents-{pp. 10, ] 1.)

Our author further controverts Dr. John Davy's' assertion:
"that the blood contains free alkali, and by consequence can-
not contain at the same time carbonic acid:" he says, on the
contrary, "that carbonic acid has been proved to exist in the
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blood, and that consequently the alkalis cannot exist in it in
a free state; thus reversing Dr. Davy's argument.-(p. 26.)

Applying these views to the doctrine of animal heat, Dr.
S. is led to the belief that carbonic acid is formed not merely
in the lunzs but all over the animal frame in the extreme~ ,
texture where the blood is converted from arterial to venous;, .
and as wherever carbonic acid is formed heat must also be, .

evolved, the animal heat has its source not only in the
lungs, but in the extreme vessels, all over the living body.
The following are Dr. Stevens's remarks on this subject:-
"The force of the circulation," he says, "and the quantity of
heat evolved in the system, invariably keep pace with each
other. The extreme vessels, which are probably most con-
cerned in the evolution of heat, are more under the influence
of the brain than the heart itself; and when this organ, as in
fever, is supplied with impure or diseased blood, its functi~ns
are deranged, and the nervous system suffers in common with
every other function of the animal body. In the commence-
ment of the disease, the extreme vessels appear to be the first
part of the vascular solids which feel the effects of the re-
mote cause; their action becomes languid, and in proportion
as this takes place, the animal heat ceases to be evolved in its
usual quantities, the temperature of the blood in the extreme
vessels soon falls, the skin and the extremities become cold,
and when the blood, which has not been properly heated in
the extreme circulation, arrives at the vital organs, the whole
system is then chilled into a state of complete torpor."

"Even in mild fevers, such as the marsh intermittent, the
patients sometimes die during the cold stage; but, in general,
reaction soon comes on, and when it does, it commences first in
the extreme vessels; and there is a period, in such cases, imme-
diately after the commencement of the increased excitement,
when the skin feels burning hot to the physician, while the
patient himself still feels deadly cold, and the internal vital
organs only recover their temperature when the blood that
has been heated in the extreme circulation arrives at the
heart, from which it is sent first to the lungs, afterwards to
the left ventricle, from this to the brain, and all over the body.
It is then that the reaction and the heat become universal.
Now, as the blood in the extreme vessels all over the .syatem
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the first to lose its tempel'ature, in the cold stage of fever,

and the first to become warm in the hot stage of the disease,
we must lOoknot to the lungs, but 10 the chemical changes
w~ the' blood undergoes in the extreme texture, as the
~~ of the generation, and the immediate evolution of that
b_ which enables all warm-blooded animals to maintain their
Ii~ural high temperature, even when surrounded by the cold-
est air."-pp. 27-29.

Sueh is Dr. Stevens's theory of animal heat. To under-
stand, next, the particular application of his views to the
Amcb of respiration, it is necessary to know, that what is
~t by the peculiar, or as he terms it, latent attraction of
olygen for carbonic acid, is that power the effects of which
lave been discovered by Mr. Dalton, and further illustrated
by Dutrochet, and by Dr. Mitchell, as already stated by us.
Mr. Dalton accounted for the phenomena on the supposition
that the particles of a gas are repulsive to particles of its own
ki'Dd, but not to particles of a different gas, and that thus one

ltts as a vacuum to another gas of a different kind. Du-
trOOftet believed that rarer fluids possess the property of pas-
sing t'hr()ugh a membrane to unite with those that are more
dense, and that el~ctricity was the immediate cause of the
phenomena called by him of endosmosis and exosmodis. Dr.
.tehen still later explained these effects of the gases upon
each other on the principle of penetration. Dr. Stevens, on
the other hand, contends that it is neither a vacuum, electri-
city, nor penetrativeness, nay, nor chemical affinity; but that
dIl!lre probably the effect is produced by a species of latent at-
ttiltt:tion, which enables the oxygen to lift up a heavier gas,
e~D throngh the medium o(a dense membrane. 'With these
data ~fore him, Dr. Stevens states his doctrine of respiration
as follows:

"The absorption of oxygen," he says, "is not, as is suppos-
ed by most writers, the first step in the process of respiration;
fdl' the first effect of the oxygen in the lungs is instantly to
attrttet the carbonic acid and bring it to itself; but carbonic
~ does not possess any'attraction for pure air, and for this
vety reason, blood that is saturated with this acid cannot at-
traet ()xy~n into the circulation. The first effect of the air
i. to remote the acid; and when this is effected, the proper-

5
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ties of the blood become, in an instant, completely changed.
In the commencement of the process, the air is the active
agent, and removes the acid from the circulation~ but when
this is effected, the blood then becomes the actmg power,
and attracts a portion of atmospheric air, which contains oxy-
gen combined with nitrogen, (the Dr: el.sewhere expresses
his belief in the existence of atmospheric air, rather than oxy-
gen, in the arterial circulation,) equal in quantity to th~t
which had been used in the extreme circulation. The pure atr
immediately replaces the cause of the impurity, (viz: the car-
bonic acid which has just been removed,') and, in this way,
the blood is converted from venous to arterial, partly by the
loss of carbonic acid, and partly by the subsequent addition
of atmospheric air, the oxygen of which is now taken into
the circulation, probably almost entirely f01'the express pur-
pose of combining with the free carbon, in the extreme tex-
ture and evolving heat, when the blood is again converted
from arterial to venous."

"At the high temperature of 98°, the free carbonic acid of
the venous blood is rapidly removed by the external air.-
This effect however, is also facilitated by the peculiar struc-, h .ture of the pulmonary organs; and when we recollect t e Im-
mense extent of surface, through which the blood is exposed
to the action of the oxygen in the innumerable air-cells, the
incessant renewal of the air in the lungs, together with the
extreme thinness of the porous intervening membrane, and
when we consider, also, the powerful attraction which oxygen
possesses for the carbonic acid gas, we shall then not be sur-
prised at the great rapidity with which the oxygen rem~v~s
the impure gas from the blood in the lungs, or, when this IS
effected, the force with which the blood attracts the air into
the circulation."

"The carbonic acid is removed by the oxygen; but the air '
is attracted into the circulation, probably, by the saline matter
of the blood. While in the system, the greater part of it ap-
pears to be insoluble, and exists in the arterial circulation in
a free state, until it arrives at the extreme vessels throughout
the body, where the arterial circulation ends, and the venous
begins. It is there that the oxygen changes its form, and in
proportion as the blood circulates through the extreme tex-
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gas is constantly. uniting with the fixed
8 purpose of maintaining the high heat of those
have warm blood."

the carbon attracts the oxygen in the extreme te~
e is noincrease of volume; and when the acidified

.:rives in the pulmonary organs, the acid is first re-
whUe this is immediately replaced by the pure air

.. attrllcted into the circulation, and this exactly com-
involume, for the loss of the carbonic acid; for both
and disease the quantity of oxygen taken into the

n compensates exactly.for the quantity of acid which
ed in the pulmonary organs; and the quantity of this

de almost entirely on the chemical changes, which occur
the blood passes through the extreme vessels."-(pp..) .

ch are Dr. Stevens's views with regard to the production
heat, and the function of respiration. They ap-

to us, to say the least of them, extremely ingenious.-
j,o tbat peculiar attraction of oxygen for carbonic acid, al-

to by our author, it will, perhaps, be sufficiently intel-
ble to those who attended our lectures during the pre-
lng tehn; or who may have made themselves acquainted

itb Dr. Mitchell's paper referred to above. We wish, how-
~er, to be distinctly understood, as not expressing any opin-
ion, i~ tbis place, in relation to Dr. S's theory of fever; or,
in factt to any thing relating to the pathology and therapeutics
eontained in his book. Our only intention is to show that

hat we had anticipated as probable, is, perhaps, on the eve
being realised; namely, of a final appeal to chemistry to
ya some of the most interesting questions in human physi-


