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Art. I.—4 Valedictory Address delivered in the Chapel of Tran-
sylvania University, to the Medical Graduates at the Commence-
menton the 12th of March,1828. By Crarres WILKINS SHORT,
M. D. Dean of the Medical Faculty.

(Published by request of the Class.*)

GENTLEMEN GRADUATES,
You have now received through that official
source,! designated by the proper authorities for the purpose,
t honour which the Trustees and Medical Faculty of
. iaUniversity have it in their power to bestow ; and hav-
ing reaped that reward in the field of Science to which yourla-

*Dear Sir, In compliance with the wish of the Medical Class, we would
request of you, a copy of thé Valedictory Address to the Graduates, for
insertion in the Transylvania Journal of Medicine &c.

Respectfully,
N. N. SMITH, of Georgia,
W. M. GWIN, of Tennregee, Committee.
D. H. MASON, of Alabama,

Marca 13th, 1828.

t The Presidency of the Institution being at the time vacant, Professor
Budley was appointed by the board of Trustees to preside on this occasion.
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ART. IV.—On the Chemical changes that take place in the Blood,
during Re.spzmlwn, and the causes of Animal Heat. By James
Bryrng, D. D. Professor of ("hcmletry in Transylvania Uni-
versity.

In a former paper* we endcavoured to trace some of the effects
produced upon the atmospheric air by respiration. In this paper
we shall endeavour to trace some of the effects produced upon the
animated system in general by the same process.

It cannot be too frequently repeated in the car of the student
of nature, that nature is her own interpreter; that is, she al-
ways gives some information as {o her ultimate and occult purpo-
ses, by what she renders vistble and palpable. Where she does
nothing to indicate her purposes, tosay the least it is idle to specu-
late. Wetherefore call the attention to this known fact. The,
blood passes from the heart lo the lungs, and circulates through

“the vesscls of thosc orgars, and during that circulation is exposed
to the influence of the atmospheric air, which the animal is con-
stantly drawing into the lungs. Now here is a grand indication.
Science would say, some great good is to be effected upon the
blood, and probably through the blood upon the whole system
by the constant approximation of blood and atmospheric air.

Another fact is also worthy of observation here—the rapidity
of this circulation. Nature, or rather the God of nature does

nothing in vain. Thereis still another thought no less worthy of
our notice, viz. the uniformity of this circulation. This uniformi-
ty is so great that it is a measure of hcalth, and the absence of it
an indication of discase, ,

Certain changes are produced upon the blood by its passage
through the lungs.  These charges have been traced with great .

accuracy by Pricstly, Fourcroy and, among other philosophers,

#Trune, Jonr. Vol. 1, p.227.
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by Davy. These changes so far as.we are acquainted with them
are the following,

1. It acquires a florid red colour and loses a portion of its car-
bon. 2. Its capacity for caloric, is increased, and therefore, agreea-
bly toa well known chemical prmcnple, it becomes more thin.and
fluid.

It has long been known that- the blood that flows in the veins is
of a dark reddish purple colour, whereas the arterial blood is of a
florid scarlet colour. To thissubject Lavoisier paid great atten-
tion. The result of his investigations was, that the colour of the
blood is changed by the combination of oxygen. His theory on
this subject has been denominated the ozygenation of the blood.
This theory it is known has been laid aside. Has it not been laid
aside too hastily? I believe it has: and for this I have two reasons.
That venous blood, whether during the circulation or immediate-
- ly afterit has been drawn from the veins, is changed toa florid
scarlet colour, by coming in contact with oxygen gas, is too well
established by experiment to be doubted. Now canany fluid be
changedinits colour unless something be added to it, or subtract-
‘ed fromit. I know the present theory is that the change of colour
is owing to the abstraction of carbon. If this were the only cause,
would the change of colour always be the same as observed in
theliving animal? I apprehend not; because the quantity of car-
bonic acid emitted at each expiration, varies at different periods of
the same day, and probably in different individuals: It appears
at its maximum during digestion, and at its minimum in the morn-
ing, when the stomach is empty, and when no chyle is flowing in-
to theblood. Now is it agreeable to philosophy, to say that this
uniformity of effect can be produced by a cause which operates
with so [ittle uaiformity?

But I have another reason for not throwmg away entirely the
theory of the oxygenation of the blood. If, as I have endeavour-
ed to show in my former paper and as I have no doubt will ulti-
mately prove to be true, a portion of oxygen, equal to at least
two per cent. disappears at every expiration, we may ask what
becomes of it, if it is not employed in oxygenating the blood. It
will not be said that two per cent. is by far too small a quantity of
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oxvgen to produce any effect. This objection will vanish by mak-
ing a very small calculation. If we suppose twenty-five cubic
irnches of atmospheric air to be taken in at every inspiration,
(which I am convinced is below the truth, with aman of ordinary
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the oxygen imhibed, in part, affects its colour. The venous blood
is decarbonized, and by this process in part, it is converted into ar
terial blood. The blood is by this twofold process reconverted,
and is fitted for the renovation of parts of the body, for the forma-
tion of secretions, and for the sustenarce of life, hy its action on
the cerebral system. It is worthy of remark, that although the
heart does not refuse to.circulate venous blood, paralysisand stu-
por never fail to be produced, when blood not aerated, passes in-
to the brain.

I have only farther to remark upon this part of the subject ; that
when oxygen is changed into carbonic acid, it does not materialy
changeits bulk; and that the blood from the best experiments, in
aman of ordinary size, must emit carbon in or through the lungs,
to the extent of three fourths of a pourd in one day. Now we
lay it down as a fact which cannot be controverted, that no com-
pound substance in a fluid state, can be exposed to the constant
action of the atmospheric air without undergoing a greater or less
change by that exposure. Water itself, between the ultimate
elements of which there is the most perfect balance, and conse-
quently the most intimate union, loses some of its properties by
being excluded from the action of the atmosphere, and regains
them by its readmission. It would therefore be miraculous in-
deed, if the blood did not urdergo constant changes by its con
stant exposure to so great a quantity of atmospheric air, as five
hundred cubic inches in a minute. The fact is, it is impossible
for these two fluids, the blood ard atmospheric air, to come ir con-
tact with each other, or if not into absolute contact, into such a
state of proximity as they do, without mutually decomposing cach
other, when we take into consideration their constituents.  Now
this decomposition is constantly going on by the agency of living
organs, the lungs, upon dead matter, the atmosphere.

Perhaps the atmosphere is vital too; ard then the chemical ac-
tions of which we have been speaking, are nothing more than the
agency of two vital prirciples upon each other,and of course the
whole of them are without the legitimate field of chemistry, ac-
cording to some philosophers: and after all that has been written
about the vitality of the blocd, I would as soon suppose that the
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air was vital as that the blood was. Whether the blood be vital
or no,or whether it be or be not partially decomposed by the ac-
tion of the atmosphere, we know that it is a very compound body
and subject to perpetual decompositien by some means.

Blood usually consists,according to Dr. Ure, of about three
parts serum to one of cruor: and according to Berzelius, 1000
partsof the serum of bullock’s blood consists of 905 water, 79.99
albumen, 6.175 carbonate of soda, and extractive matter, 2.565
muriate of potash and soda and animal matter, and 4.75 loss.
One thousand parts of the serum of human blood consists of 905
water, 80 albumen, 6 muriate of potash and soda, 4 carbonate of
soda with animal matter, and 4.1 of soda and phosphate of soda,
withanimal matter. But suppose it should be said that none of
these substances arc found in the blood in a free -or formal state.
On this supposition I should like to know how we are to account
for the two following experiments; viz. that the serum of blood
changes the syrup of violets toa green, if blood does not contain
Jree soda or some alkali. If there be not free carbonic acid in
blood, how can we account for the fact that newly drawn blood
underan exhausted receiver, gives it out in considerable quantities..
If blood be thus compounded, can we for a moment resist the be-
lief that the presence of the atmosphere must necessarily decom-
pose it.

Before we progress farther into this curious and certamly chemi-
cal investigation we ought carefully to note two things.

A great many experiments have been made by different chem-
ists to ascertain which of the two fluids venous or arterial blood,
has the greatest capacity for caloric. Dr. Crawford makes the
capacity of arterial blood for caloric to exceed that of venous
blood as 1.0300 does 0.8928; Mr. Davy, who, I believe, makes it
less than any other philosopher whose works I have examined
makes itas .913 to .903. All agree that there isa considerable
difference.

A second fact equally well established by experiment, is, that
the specific capacity of oxygen and carbonic acid gas for caloric,
isalso considerably different; oxygen having a greater capacity
for caloric than carhonic acid. According to Crawford, the capa-
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city of oxygen for caloric, is to the capacity of carbonic acid
for caloric as 4.794 to 1.333; and according to Dalton as 1.333
to 0.2361. That is if the capacity of a portion of water for
caloric be represented by 1000, the capacity of a similar
portion of oxygen for the same, is 4.794, and that of carbou-
ic acid 1.333 according to Crawford.

But there is another circumstance which would lead us to
conclude that arterial blood has a greater capacity for caloric:
It isI believe universally admitted that arterial bloed is thir-
ner and more fluid than venous blood. It is a law of natare,
from which I do not now recollect any exception, that all flu-
ids under the influence of an increased capacity for caloric are
thinner or more fluid. [am aware that this increased fluidity
is said to be owing to an increased vitality. Now if vitality be
the cause of fluidity in one animal fluid, we cannot see why it
must not be the cause of fluidity in other animal fluids. In
other words, if fluidity be the effect of vitality in one instance,
it would be but reasonable to suppose that it would be the
effect of vitality in every other instance; and consequently that
fluidity in any animal fluid is a measure of its vitality; and
therefore the urine or the milk, or any other secretion is more
vital than the blood. Thiswill notbe contendéd for by any
one; nor ought it ever to be contended for that the fluidity of
the arterial blood is owing toits greater vitality. 1 imagine itis
merely owing to its greater capacity for caloric.

We think that the above facts and indications have been
abundantly established by the experiments of the ablest phi-
losophers; nor ought they to be called in question, but by a

. similar set of equally well conducted experiments and induc-
tions. From them we obtain the two following important uses
of respiration.

.1. The change of the chyle into blood. Indeed the blood isa flu-
id which is constantly running through a suit of changes; and i$
is preserved in a similar state only by the constant influx of

new materials, which are constantly converted into blood. It
appears from the most accurate experiments hitherto made,
that neither chyle nor lymph contains fibrin. This fibrin is em




BuvtuE on Respiration. * 335
ployed to supply the waste of the muscles, the most active part

in what manner chyle or a part of it is converted into fibrin, is
perhaps impossible to say: we are not sufficiently well acqnainted
with the subject to explain the process; but we can see at least,
that carbon must be extracted from that part of the chyle, which
is to be formed into fibrin. Hence, as the process of blood-ma-
king advances, there must be a greater and greater redundancy
of carbon in the blood. Unless this redundancy were removed,
the process could not go on, and probably the whole would run
into putrefaction. We conclude then that one great end of res-
piration is to abstract the carbon, by forming carbonic acid.

2. But the abstraction of carbon is not the only advantage
gained by respiration. The temperature of all animals, depends
ina measure upon it.

1t has loug been known that those animals which do not breathe,
have a temperature but little superior to the medium in which
they live. This is the case with fishes and many insects. Man
on the contrary and quadrupeds which breathe,have a tempera-
ture considerably higher than the atmosphere: that of man is 98°,
and in all latitudes the temperature of the human body is the
same. Birds who breathe in proportion to their size a still great-
er quantity of air, have a temperature equal to 103° or 104°. It
has been proved that the temperature of all animals is in propor-
tion to the quantity of air which they breathe in a given time.

These facts seem sufficient to prove that the heat of animals

VOL. I. NO. Nl 43
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depends at least in some measure upon respiration. -But it was
not till Dr. Black’s theory of latent heat became known to the
world, that an exposition of the cause of the temperature of
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It is known to those convers:
books, that the following sentime
Cooper (now of South Carolina)
terial difficulty in accounting fo
from the doctrine of latent heat. The fluids of the body are in-
cessantly employed to renew the solids; whenever a fluid is con-
verted into a solid, heat or caloric is evolved, this takes place eve-
ry moment very gradually in every part of the animal bedy.”

It is said a gentleman of great philosophical pretensions, cau-
sed Dr. Cooper to abanden his ground, by suggesting, that the
absorbents are constantly employed, in converting the old and
worn out solids into fluid and carrying them off; and that conse-
quently as much caloric is employed in reconverting the solids
into fluids, as had been received by the system, when the floids
which had been employed in nutrition, had been converted inte
solids.

This objection to Dr. Cooper’s hypothesis is certainly plausible,
but notsound. Isit certain that this old worn out rubbish of the
system, when it passes off in some of the gaseous or liquid forms,
has the same specific capacity for caloric, which the comparatively
living materials have, which present themselves to us in the forms
of chyme and chyle, and fibrin, out of which, nature is about to
repair her waste. This is, as far as I know, a new subject, and
one on which no direct experiments have been made. But we
would venture to pronounce that all the analogies and probabili-
ties are in favour of the opinion, that the calorific capacities of
the fluids, as we receive them into our system, far, very far ex-
ceeds the calorific capacities of those dead matters, which are
momently carried off from the system. We*have proof positive,
that oxygen which we are constantly receiving for the sustain-
ment of life, has a much greater capacity for caloric than carbonic
acid, which, as we have seen, is constantly casting of. I there-
fore think Dr.. Cooper’s ground perfectly tenable, and if he has
abandoned it, we should like to see him resumeit. Thus we have
a second source of animal heat. But we have no doubt respira-
tionis the main source, and the constant supply of that fluid to
. thebodyis one of the chief objects of respiration. Says Dn
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nimals which respire regularly, are
animals and fishes are cold-blood-
:onnexion between respiration and

Nature is not more beautiful than she is simple;all herindica-
tions may be relied upon. Every where we sce the wisdom, pow-
er and ceconomy of the great architect of the universe.

« When air's pure essence joins the vital flood,
And from carbonic acid frees the bleod,
Countractile tubes the transient heat dispart,
And lead the soft combustion round the heart.”™

Art. V—An Essay on Autumnal Diseases. By Jonn Esten
Cooxe, M. D. Professor of the Theory and Practice of Medi- -
cine in Transylvania University.

Ix a former numberof the Transylvania Journal of Medicine
&c. Thave endeavoured to give an outline of an attempt,since
published,* to investigate the connexion between the remote cau-
ses and the symptoms of feverand of some other diseases, by in-
~ quiring into the effectsof those causes on the body; next into the
effects of those effects, or new causes, and so on descending to
the ultimate effeets, the symptoms in question. In the present
paper it is proposed to take a view .of the origin of that cause
which produces the autumnal diseases, of its effects on the sys-
tem, and of the best mode of obviating them. -

Most of the remote causes of fever do not produce epidemic
disease. Excessive fatigue, violent emotions of the mind,cxces-
give stimulants, &c. do not operate upon such numbers asare af-
fected during the prevalence of epidemics, nor are they confined
in their operation to particular seasons of the year. Famineis
capable of producing epidemic disease, but it is comparatively a
rare occurrence; whereas epidemics are annual in many parts of

" A Treatise of Pathology and Therapeutics, by John E. Cooke, M. D. &c.





